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Sediment Characteristics and Configuration within Three Dam
Impoundments on the Kalamazoo River, Michigan, 2000

By S. J. Rheaume, C. M. Rachol, D. L. Hubbell, and Andreanne Simard

ABSTRACT

The removal of the remnants of three hydroelec-
tric dams on the Kalamazoo River near Plainwell,
Otsego, and Allegan, Michigan, has been proposed.
The benefits of this removal include returning the
Kalamazoo River to its pre-dam flow, increasing recre-
ational use and safety on the river, and improving
aquatic habitat. The U.S. Environmental Protection
Agency has designated this reach of the Kalamazoo
River as a Federal Superfund site because of the histor-
ical discharge of papermill waste containing polychlo-
rinated biphenyls. Much of this waste material remains
concentrated in organic sediment and kaolinite clay
deposited upstream from the three dam foundations.
Sediment containing up to 150 milligrams per kilogram
polychlorinated biphenyls could move if dam founda-
tions are removed; therefore, it is necessary to estimate
the characteristic and configuration of the sediment
before work begins.

Data collected from augered sections and sedi-
ment cores show that impoundment sediments were
deposited in two distinctly different sedimentary envi-
ronments. Interbedded lacustrine sediments that overlie
the pre-dam channel surface consist of organic-rich silt
and clay, fine to medium sand, and some gravel. These
materials were deposited in a repetitive, cyclic fashion
related to former stream velocities when the impound-
ment water levels were 5-10 feet higher. Lowering of
these water levels and demolition of the superstructures
of these dams resulted in erosion of much of these
instream lacustrine sediments and subsequent deposi-
tion of coarse-grained alluvium in the impounded
channel behind the remaining dam foundations.

The composite thicknesses of the lacustrine
deposits and overlying alluvium was determined from
sediment cores collected from each impoundment. The
volume of instream sediment contained in each
impoundment is estimated to be about 77,600 cubic

yards at the Plainwell impoundment; 268,900 cubic
yards at the Otsego impoundment; and 1,192,600 cubic
yards at the Trowbridge impoundment. Estimates do
not include bank or flood-plain deposits.

INTRODUCTION

A series of hydroelectric dams was constructed
from 1899 to 1904 on the Kalamazoo River between
the cities of Plainwell and Allegan, Michigan (fig. 1).
Three of these dams (Plainwell, Otsego, and Trow-
bridge) were decommissioned as power generators in
the mid-1960s. By 1970, ownership had been trans-
ferred from Consumers Power Company to the Michi-
gan Department of the Natural Resources (MDNR).
During this period, water levels behind these dams
were lowered, exposing previously inundated sedi-
ments (Camp Dresser & McKee, 1999a, 1999b, 2000).
The superstructures, consisting of powerhouses, gates,
upper abutment walls, and some of the spillway, were
removed in 1985-86. Sediment containing polychlori-
nated biphenyl (PCB) continued to be transported and
deposited downstream from each dam foundation as
new channels cut through the previously impounded
areas. In 2001, Camp Dresser & McKee, Inc., stabi-
lized the remaining spillway abutment walls and
aprons of the Plainwell, Otsego, and Trowbridge dam
foundations (Todd King, Camp Dresser & McKee, oral
commun., 2001).

The MDNR is considering the option of remov-
ing dam foundations. Removal of the structures will
return part of the Kalamazoo River to run-of-river
flow, will increase recreational uses and safety on the
river, and will improve aquatic habitat in affected river
sections. The removal of any dam, however, may result
in some problems. The two most common problems
encountered are the movement of sediment down-
stream and the upstream migration of invasive species
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Figure 1. Location of the Kalamazoo River watershed and study sites in Michigan.

from the Great Lakes to the headwater areas. Because
additional impoundments downstream of the project
area will remain in place, migration of invasive species
should not be a problem; however, movement of sedi-
ments is a concern.

The USEPA has designated the Kalamazoo River
from the city of Kalamazoo to its outlet into Lake
Michigan as a Federal Superfund site, owing to con-
tamination with PCBs. According to Camp Dresser &
McKee (1999c), the primary industrial activity associ-
ated with PCB releases to the Kalamazoo River was the
recycling at various area papermills of carbonless copy
paper containing PCBs as an ink solvent. Kalamazoo-
area papermills that de-inked or re-pulped the PCB-
containing carbonless copy paper from 1957 to 1971
incorporated PCBs in their waste discharge. The paper
wastes also included kaolinite clays, which concentrate
PCBs (as much as 150 milligrams per kilogram PCB in
the impoundments; Blasland, Bouck, & Lee, 1994).
Much of this waste clay remains impounded behind the
three dam foundations. If the dam foundations are
removed, transport and deposition of the impounded
materials could alter the downstream characteristics of
the stream channel and increase PCB exposure poten-
tial to stream biota.

In summer 2000, the USGS, in cooperation with
MDEQ, studied the volume, character, and size distri-
bution of instream sediments in three of the impound-
ments on the Kalamazoo River and determined the
configuration of the present-day and pre-dam stream
channels.

Purpose and scope

This report (1) describes the results of the USGS-
MDEQ data-collection effort in the three Kalamazoo
River impoundments, (2) relates this information to the
depositional history of sediments deposited behind the
dams, and (3) provides estimates of the volume of
instream sediment upstream of three dam foundations.
Maps of sediment location and thickness, as well as
tables of lithology and particle-size distribution are
provided.
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HYDROLOGIC SETTING

The cities of Plainwell, Otsego, and Allegan lie in
the Kalamazoo River Valley in southwestern Michigan
(fig. 1). This river valley was a large glacial meltwater
channel, formed in the interlobate zone between the
Michigan and Saginaw glacial-ice lobes during the late
Pleistocene Epoch (Leverett and Taylor, 1915). Broken
upland ridges (consisting of poorly bedded cobbley
sand and gravel) formed as the Michigan Ice Lobe
retreated to the west (Monaghan and Larson, 1984).
These ridges mark the drainageways or channels of a
much larger river that flowed during this glacial epoch
(Deutsch and others, 1960). As ice blocks melted and
outlets lowered, the Kalamazoo River assumed its
modern-day size and course (Martin, 1958).

Presently (2002), the main stem of the Kalama-
zoo River originates in Calhoun County at the conflu-
ence of the North and South Branches and flows
northwestward for 123 mi to Lake Michigan near the
city of Saugatuck. The river has meandering channels
and point bars, and flows through a broad, well-defined
floodplain. The Kalamazoo River has a drainage area
of more than 2,000 mi? with more than 400 mi of tribu-
taries, including Portage Creek, a known source of
PCBs (Stratus Consulting, Inc., 2000). A USGS
streamflow-gaging station has been operated on the
Kalamazoo River at Comstock, Mich. in Kalamazoo
County from 1931 to the present. The drainage area at
Comstock is 1,010 mi2. The mean annual flow for the
69-year period of record is 893 ft3/s. A maximum daily
mean flow of 6,830 ft3/s was recorded on April 8,
1947, and a minimum daily mean flow of 185 ft3/s was
recorded on August 7, 1934 (Blumer and others, 2000).
In general, the Kalamazoo River has a low gradient
(less than 5 ft/mi). Where gradients are higher, the river
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historically has been impounded for hydroelectrical
and other industrial purposes (Blasland, Bouck & Lee,
Inc., 1994).

METHODS OF INVESTIGATION

This study was conducted to determine the vol-
ume, character, and size distribution of sediments in
the three impoundments and to delineate the configura-
tion of the present-day and pre-dam stream channels.
Hand augering along transect lines was done to deter-
mine sediment thickness. Cores of streambed sedi-
ments were collected and sieved to determine grain-
size of the material.

Selection of transects and data points

Transect spacing was based on the river width at
each of the respective dam foundations (figs. 2A-C).
Transect 1 in each impoundment was as close to the
dam as safety would allow. Transects 2, 3, and 4 were
spaced upstream at intervals of one river width apart.
Transects 5, 6, and 7 were spaced at intervals of two
river widths apart. Transects 8 and higher were spaced
at four river widths apart until the end of backwater
was reached for each impoundment. Backwater behind
each dam foundation extends upstream approximately
4,440 ft at the Plainwell impoundment, 6,670 ft at the
Otsego impoundment, and 12,500 ft at the Trowbridge
impoundment. The end of backwater typically was
indicated by increased river velocities, riffles, and
debris islands. From 10 to 14 transects were established
in each impoundment. This spacing was chosen in
order to provide useful information for planned devel-
opment of a one-dimensional open channel mixed-size
sediment transport model (Bennett, 2001).

Reference points were established at each
transect by driving a steel fencepost into the right or
left bank, close to the water’s edge. Altitudes of the top
of the reference points were surveyed to 0.1 ft by Camp
Dresser & McKee in fall 2000. Altitudes of bank height
and water surface were measured down from reference
points as transects were completed. An outside staff
gage at each impoundment was used to account for
daily water-surface fluctuations during water-depth
measurements.

A 3/16-inch steel cable tagline, painted at 5-ft
intervals, was stretched across the river perpendicular

to the channel at each transect. Global Positioning Sys-
tem (GPS) coordinates were taken at both ends of the
tagline. The channel width was divided into 15 equal
sections for the measurement of water depth, velocity,
and sediment thickness (appendix A, tables A1-A3). A
GPS coordinate was taken at each measuring point.
Water depth and velocity were measured by standard
USGS methods (Rantz and others, 1982) using a boat-
cable measuring device equipped with an A-reel, a 15-
or 30-1b weight, and a Price AA standard current meter.

Collection of data points and sediment cores

Data points (water depth, velocity, and sediment
thickness) and a sediment core were collected across
each transect in the three impoundments (figs. 2A-C).
Thickness of the post-dam sediment was obtained by
boring with a 1-ft-long by 1'/2 in.-diameter auger bit
with 4-ft extension pipes. The depth of the post-dam
sediment that overlay the pre-dam alluvium (altitude
prior to dam construction) was indicated when the
auger no longer could be advanced and a grinding
sound could be heard from contact of the auger bit with
cobbles and stones. Transect core samples generally
were collected where impoundment sediments were
thickest by driving a 10-ft length of 1'/4 in.-diameter
polyvinyl chloride tube into the sediments until refusal.
Changes in sediment texture and color were observed
in the field, and representative samples were collected
from the core where lithology changed. Lithologic
descriptions of the cores are summarized in tables B1-
B3 (appendix B). A total of 82 samples from 36 cores
were collected and sieved at the Michigan State Uni-
versity Soil Science Laboratory using U.S. Standards
Sieves (appendix C, tables C1-C3).

Estimation of sediment volume

Water depth and bottom of the post-dam sedi-
ment were hand contoured to 1-ft intervals by use of
auger-point and sediment-core data. These contours
were used to generate a GIS grid surface, which was
compared to field measurements. This comparison
allowed for a root mean squared error of depth to be
calculated for each data point. Areas with error values
greater than 1 ft were recontoured and the grid was
regenerated. Once all grid surfaces had error values
less than 1 ft, the thickness of the post-dam sediment
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was mapped by subtracting the depth of water grid
from the depth of the post-dam sediment grid.

The total estimated volume of the impoundment
sediment (in cubic yards) was calculated by taking the
sum of the products of the area of each cell multiplied
by its thickness. Areas between transects were digi-
tized, and the number of square feet within each area
was computed. These measured areas were used in
conjunction with sediment thickness per digitized area
to compute volume of sediments between transects.

SEDIMENT CHARACTERISTICS WITHIN THE
IMPOUNDMENTS

Stratigraphic relations among the sediments
within and flanking the channel vary as a function of
distance upstream from each dam. The impoundment
area for each dam can be divided into two distinctive
zones: an upper zone and a lower zone.

Upper zones are areas flooded by the dams when
their superstructures were intact and the dams were
fully operational at design pool levels (5-10 ft higher
than at present). As water levels behind the dams were
lowered, previously inundated sediment was exposed.
In areas near the dam foundations, lacustrine deposits
(as much as 4 ft thick) can be seen along the banks,
flood plains, and wetlands. In the upstream reaches of
the historical impoundments, lacustrine deposits
remain in the flood plain but have been eroded com-
pletely in the present-day river channel. At these loca-
tions, increased slopes and river velocities have
exposed very coarse pre-dam alluvium, which in some
places has been overlain by post-superstructure sand
and gravel.

Lower zones are areas flooded by the remaining
dam foundations and are the focus of this study. Three
distinct stratigraphic units can be identified in the
lower zone. These units are (1) outwash and alluvial
cobble, gravel, and sand, deposited before dam con-
struction, (2) interbedded lacustrine clay, silt, and sand,
deposited during routine dam operation, and (3) sand
and gravel deposited since the superstructure was dis-
mantled.

Pre-dam outwash and alluvium

As glacial ice retreated from the study area, melt-
waters flowed westward through continually lowering

outlets. The glacial Kalamazoo River was much larger
than the present river, eroding large volumes of sedi-
ment as it cut through outwash and lake plains to form
the Kalamazoo River Valley. After the end of the Pleis-
tocene epoch, the volume of water discharged through
the Kalamazoo River diminished greatly, leaving the
river to occupy only a small part of its outwash- and
alluvium-filled ancestral river valley (Deutsch and oth-
ers, 1960). For thousands of years, the Kalamazoo
River meandered across the Kalamazoo River Valley,
reworking the pre-dam outwash and atluvium. This
pre-dam material is identified easily and consists of
cobbles, coarse gravel, and lesser amounts of medium
to coarse sand.

Dam lacustrine deposits

Construction of the three dams raised water lev-
els approximately 5-10 ft higher than the present dam
foundations. Lacustrine material deposited in the
impoundments consisted of interbedded, organic-rich
silt and clay, fine to medium sand, and some gravel.
Coarse-grained layers were deposited cyclically in
response to floods. Based on current streambank eleva-
tions, the thickness of these dam lacustrine deposits
ranged from O to 12 ft at the Plainwell impoundment,
from 0 to 12 ft at the Otsego impoundment, and from
0 to 16 ft at the Trowbridge impoundment.

After the dam superstructures were removed and
water levels lowered, new channels were cut through
the dam lacustrine deposits. Auger data points and sed-
iment cores collected in the summer of 2000 showed
that the thickness of the eroded, instream lacustrine
deposits now ranges from 0 to 9.7 ft at the Plainwell
impoundment (table 1A), from 0 to 8.5 ft at the Otsego
impoundment (table 1B), and from 0 to 13.1 ft at the
Trowbridge impoundment (table 1C).

Post-superstructure alluvium

After the channels stabilized, sand and gravel
began to aggrade within the impoundments. These
post-superstructure alluvial deposits lie directly over
the remaining post-dam lacustrine deposits. The thick-
ness of the post-superstructure alluvium ranges from
0 to 1.5 ft at the Plainwell impoundment (table [A),
from 1 to 5.5 ft at the Otsego impoundment (table 1B),
and from 0 to 7.5 ft at the Trowbridge impoundment
(table 1C).

Table 1. Characteristics of stream bottom and sediments at sediment-core sites in three impoundments on the
Kalamazoo River, Michigan

[Altitude in feet above sea level; no., number; ft, feet]

Table 1A. Plainwell impoundment

Thickness of Total
Thickness of post-  the post-dam thickness
superstructure lacustrine of
Sediment Altitude of Altitude of base alluvium deposits sediment
core no. stream bottom of sediment (ft) (ft) (ft)
| 702.8 696.2 1.5 5.1 6.6
2 701.3 696.8 1.5 30 4.5
3 700.4 697.2 0 32 3.2
4 703.8 694.1 0 9.7 9.7
5 700.3 696.3 1.0 30 4.0
6 702.9 698.4 1.0 35 4.5
7 700.8 699.3 1.5 0 1.5
8 703.2 700.5 1.0 1.7 2.7
9 701.1 700.0 5 .6 1.1
10 704.3 703.6 i 0 i
Table 1B. Otsego impoundment
1 666.1 660.1 2.0 4.0 6.0
2 669.3 661.5 34 44 7.8
3 671.2 660.6 5.0 5.5 10.5
4 671.6 661.3 5.5 4.8 10.3
5 670.7 660.9 1.3 8.5 9.8
6 671.0 662.9 39 4.2 8.1
7 671.5 665.2 31 32 6.3
8 669.8 664.3 1.0 4.5 5.5
9 672.2 664.9 3.0 43 7.3
10 671.8 668.5 23 1.0 33
11 672.2 667.6 2.0 2.6 4.6
12 673.5 668.7 4.8 0 4.8
9




Table 1. Characteristics of stream bottom and sediments at sediment-core sites in three impoundments on the

Kalamazoo River, Michigan -- Continued

Table 1C. Trowbridge impoundment

Thickness of Thickness of Total
post- the post-dam thickness
superstructure lacustrine of
Sediment Altitude of Altitude of base alluvium deposits sediment
core no. stream bottom of sediment (ft) (ft) (ft)
1 652.2 651.2 1.0 0 1.0
2 656.4 641.3 2.0 13.1 15.1
3 652.6 648.2 1.7 2.7 44
4 652.8 647.3 5 5.0 5.5
5 650.0 647.0 5 25 3.0
6 654.0 6413 1.0 11.7 12.7
7 656.5 651.0 0 5.5 5.5
8 656.4 646.1 1.5 8.8 10.3
9 657.7 648.1 1.6 8.0 9.6
10 652.3 647.0 8 435 53
11 653.2 647.2 1.0 5.0 6.0
12 652.5 649.1 0 34 34
13 652.6 648.8 3.8 0 38
14 657.5 650.0 7.5 0 7.5
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SEDIMENT CONFIGURATION WITHIN THE
IMPOUNDMENTS

Impoundment bathymetry and delineation of
pre-dam river channel

Altitude of the water surface, streambed, and
base of the impoundment sediment was determined at
each data-collection point along transect lines. Alti-
tudes for each layer were established by mean of stadia
level and rod survey (appendix A, tables A1-A3).
Water depths in the impoundments during low flows
ranged from O tol2 ft, average depths being less than
5 fi (figs. 3A-C).

As inferred from sediment-thickness data gath-
ered near the dam foundations, the bottom of the pre-
dam river was at altitudes 4-7 ft lower than bottom of
the current impoundment (figs. 4A-C). Lower altitudes
at the dam foundations would result in slopes of more
than 2 percent, so the post-dam Kalamazoo River
would be classified as a moderate-gradient river with
riffle-dominated channels and infrequently spaced
pools (Rosgen, 1994). Particle sizes of core samples
collected in the three impoundments indicate that the
pre-dam river consisted of a cobble-gravel bottom and
very stable cobble- and boulder-lined banks.

The extent and thickness of the sediment depos-
ited behind the dams at higher water levels (sediment
now within the flood plain) were not mapped in this
study; however, while mapping the sediment thickness
of the current river channels, the study team saw dis-
tinctive pre-dam channels (figs. 4A-C). The maps of
depth to pre-dam alluvium indicate that the pre-dam
channel meandered across the current lacustrine flood
plain and that these maps could be used as a starting
point for mapping the course of pre-dam river chan-
nels.

Sediment thickness and volume in the
impoundments

When water levels were lowered and superstruc-
tures were removed, dam lacustrine deposits were
eroded, transported, and redistributed. New channels
were formed, and increased river velocities began to
transport and deposit coarser grained sands and gravel
into the impoundments. These post-superstructure allu-
vium deposits are not PCB free because PCBs continue
to be released into the channel from erosion of flood-

1

plain deposits, slumping streambanks, and channel-bed
scour (Camp Dresser & McKee, 1999¢). Field notes
from summer of 2000 describe the coarse-grained post-
superstructure alluvium as “gray or dirty sands,” indi-
cating that some silt/clay/organic material is present
and that traces of PCBs are also likely present.

Post-superstructure alluvium and dam lacustrine
deposits in the channel are both capable of being trans-
ported downstream if the dam foundations are removed
(Westjohn, 1997). For this reason, the post-superstruc-
ture alluvium and dam lacustrine deposits are consid-
ered as one unit and reported as cubic yards of instream
sediment for each impoundment (figs. SA-C). The total
volume of instream sediment in the three impound-
ments is greater than (>) 1,500,000 yd3, most of the
sediment (> 75 percent) being in the Trowbridge
impoundment. The estimated volumes of impoundment
sediments and their corresponding sediment-thickness
errors are summarized in table 2.

Upstream from the Plainwell dam foundation, the
total instream-sediment volume is estimated to be
77,600 yd3 . Sediment thickness ranges from 0 to
10.9 ft, and average thickness is 3.0 ft over the
701,000-ft° area (tables 3A-3C). Approximately
60 percent of the sediment is between the dam and
transect 6, in the lower one-third of the impoundment
(figs. 2A and SA).

Upstream from the Otsego dam foundation, the
total instream-sediment volume is estimated to be
268,900 yd3 . Sediment thickness ranges from 0 to
14.0 ft, and average thickness is 5.7 ft over the
1,400,100-ﬂ2 area. Approximately 66 percent of the
sediment is between transects 4 and 10, in the middle
one-third of the impoundment (figs. 2B & 5B).

Upstream from the Trowbridge dam foundation,
the total instream-sediment volume is estimated to be
1,192,600 yd3. Sediment thickness ranges from 0 to
16.5 ft, and average thickness is 4.9 ft over the
5,724,900-t? area. Approximately 80 percent of the
sediment is between transects 6 and 10, in the middle
of the impoundment (figs. 2C and 5C).
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Figure 3A. Bathymetry of the Plainwell impoundment on the Kalamazoo River, Michigan. Figure 3B. Bathymetry of Otsego impoundments on the Kalamazoo River, Michigan.
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TROWBRIDGE IMPOUNDMENT
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Figure 3C. Bathymetry of the Trowbridge impoundment on the Figure 4A. Depth to pre-dam alluvium in the Plainwell impoundment on
Kalamazoo River, Michigan. the Kalamazoo River, Michigan.
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OTSEGO IMPOUNDMENT TROWBRIDGE IMPOUNDMENT

N 0 500 1,000 1,500 FEET 0 500 1,000 15500 2,000 FEET ?
L 1 ] ]
A EXPLANATION f T T T T N EXPLANATION 0 250 500 METERS \
0 100 200 300 400 METERS A O > 35FEET |
< > 3.0 FEET @ > 7.0 FEET ‘
@ > 6.0 FEET & > 10.5 FEET
: > ;BZOOI;EI{EE'_[F & > 14.0 FEET
>
7 >17.0 FEET
@& > 14.0 FEET E
DEPTHS RELATIVE TO
DEPTHS RELATIVE TO 2.0 FOOT STAGE
2.0 FOOT STAGE

MICHIGAN
MICHIGAN

Figure 4B. Depth to pre-dam alluvium in the Otsego impoundment on the

Kalamazoo River, Michigan. Figure 4C. Depth to pre-dam alluvium in the Trowbridge impoundment on the

Kalamazoo River, Michigan.
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Figure 5A. Combined thickness of post-dam lacustrine deposits and post-superstructure
alluvium in the Plainwell impoundment on the Kalamazoo River, Michigan.
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Figure 5B. Combined thickness of post-dam lacustrine deposits and post-superstructure
alluvium in the Otsego impoundment on the Kalamazoo River, Michigan.
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TROWBRIDGE IMPOUNDMENT

Table 2. Estimates of the instream-sediment volume and root mean squared (RMS) error of sediment
thickness in three impoundments on the Kalamazoo River, Michigan

[yd3 , cubic yards; ft, feet]

Estimated instream- sediment Average RMS error
Impoundment volume (yd3) of sediment thickness (ft)
Plainwell 77,600 0.65
Otsego 268,900 .90
Trowbridge 1,192,600 .72

Table 3. Volume of sediment between transects in three impoundments on the Kalamazoo River,
Michigan
[ft, foot; ft2, square foot; yd3 , cubic yard; transects shown in figs. 2A-C]

Table 3A. Plainwell impoundment

Average
thickness of
Surficial sediment in Volume of sediment
EXPLANATION 0 500 1,000 1,500 2,000 FEET area digitized area in digitized area
x > > 30FEET 0 250 500 METERS Location of area (ftz) (ft) (yd3)
> 6.0 FEET Dam sill to transect 1 74,400 5.0 13,780
ol Transect 1 to transect 2 35,100 4.2 5,460
@ > 120FEET

& 5 ey Transect 2 to transect 3 36,500 4.8 6,490
DEPTHS RELATIVE TO Transect 3 to transect 4 30,100 4.6 5,130

2.0 FOOT STAGE
Transect 4 to transect 5 29,300 4.9 5,720
Transect S to transect 6 77,400 3.6 10,320
RiRi Transect 6 to transect 7 84,100 2.5 7,790
Transect 7 to transect 8 105,500 2.1 8,200
Figure 5C. Combined thickness of post-dam lacustrine deposits and Transect 8 to transect 9 135,700 1.9 9,550
post-superstrgcture alluvium in the Trowbridge impoundment on the Transect 9 to transect 10 92,900 1.5 5,160
Kalamazoo River, Michigan. Dam sill to transect 10 701,000 3.0 77,600
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Table 3. Volume of sediment between transects in three impoundments on the Kalamazoo River,
Michigan--Continued

[ft, foot; ft2, square foot; yd3 , cubic yard; transects shown in figs. 2A-C

Table 3B. Otsego impoundment

Average
thickness of
Surficial sediment in Volume of sediment
area digitized area in digitized area
Location of area (ft®) (ft) (yd3)
Dam sill to transect | 81,500 5.0 15,100
Transect | to transect 2 51,400 7.3 13,900
Transect 2 to transect 3 48,500 7.8 14,050
Transect 3 to transect 4 63,900 7.9 18,700
Transect 4 to transect 5 126,600 8.2 38,450
Transect 5 to transect 6 114,350 7.4 31,350
Transect 6 to transect 7 116,550 6.8 29,350
Transect 7 to transect 8 153,300 49 27,850
Transect 8 to transect 9 175,800 4.0 26,050
Transect 9 to transect 10 192,000 35 24,900
Transect 10 to transect 11 136,300 34 17,200
Transect 11 to transect 12 139,900 23 12,000
Dam sill to transect 12 1,400,100 5.7 268,900

Table 3C. Trowbridge impoundment

Average
thickness of
Surficial sediment in Volume of sediment
area digitized area in digitized area
Location of area (ftz) (ft) (yd3)
Dam sill to transect 1 35,105 1.0 1,300
Transect | to transect 2 77,025 4.5 12,840
Transect 2 to transect 3 73,060 8.2 22,190
Transect 3 to transect 4 86,370 6.0 19,190
Transect 4 to transect 5 90,995 5.3 17,860
Transect 5 to transect 6 155,425 6.5 37,420
Transect 6 to transect 7 943,655 6.6 232,670
Transect 7 to transect 8 974,080 7.6 274,700
Transect 8 to transect 9 988,715 7.8 285,630
Transect 9 to transect 10 975,625 44 158,990
Transect 10 to transect 11 354,575 3.1 40,710
Transect 11 to transect 12 394,830 3.0 43,870
Transect 12 to transect 13 231,710 2.6 22,310
Transect 13 to transect 14 343,730 1.8 22,920
Dam sill to transect 14 5,724,900 4.9 1,192,600
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SUMMARY

Three hydroelectric dams were constructed from
1899 to 1904 on the Kalamazoo River between the cit-
ies of Plainwell and Allegan, Michigan. The super-
structures, consisting of powerhouses, gates, upper
abutment walls, and some of the spillway, were
removed in 1985-86. The MDNR is considering the
option of removing the remaining dam foundations.
Removal of the structures will return part of the
Kalamazoo River to run-of-river flow, increase recre-
ational uses and safety on the river, and improve
aquatic habitat in affected river sections. However, the
USEPA has designated the Kalamazoo River from the
city of Kalamazoo to its outlet into Lake Michigan as a
Federal Superfund site, owing to PCB contamination in
the sediment. Much of this contaminated sediment
remains impounded behind the three dam foundations.
If the dam foundations are removed, transport and dep-
osition of the impounded materials could alter the
downstream characteristics of the stream channel and
increase PCB exposure potential to stream biota.

In summer 2000, the USGS, in cooperation with
MDEQ, studied the volume, character, and size distri-
bution of instream sediments in three of the impound-
ments on the Kalamazoo River and determined the
configuration of the present-day and pre-dam stream
channels. Sediment cores were collected at 36 sites
from three dam impoundments on the Kalamazoo
River, near Plainwell, Otségo, and Allegan, Michigan.
Sediment-depth profiles and particle-size analysis of
core samples formed the principal basis for an interpre-
tation of the sedimentation history and lithology at
each dam. Approximately 15 data points along transect
lines were used to develop sediment-depth profiles of
the pre- and post-dam streambeds.

¢ The pre-dam streambed has been reasonably
well defined upstream from each dam founda-
tion. The pre-dam streambed is composed of
very coarse outwash and alluvium material, is
easily identifiable, and consists of cobbles,
coarse gravel, and lesser amounts of medium to
coarse sand. All of the sediment-depth data
points for this study terminated in this coarse
pre-dam outwash and alluvium.

o Two distinct types of deposits are present
upstream from the dam foundations: (1) lacus-
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trine deposits that accumulated after dams were
constructed and before superstructures were
removed and (2) alluvial deposits that accumu-
lated on the erosional surface cut into the lacus-
trine deposits after removal of the dam
superstructures.

Dam lacustrine deposits consist of interbedded,
organic-rich silt and clay, fine to medium sand,
and some gravel. Based on current streambank
elevations, the thickness of these post-dam
lacustrine deposits ranged from O to 12 ft at the
Plainwell impoundment, from 0 to 12 ft at the
Otsego impoundment, and from O to 16 ft at the
Trowbridge impoundment.

Post-superstructure alluvium deposits are
mostly sand and gravel with traces of silt and
clay. This coarse-grained surface is related to
increases in gradient and velocity that took
place after water levels were lowered and dam
superstructures removed. These alluvium
deposits lie directly upon remaining instream
lacustrine deposits. Thickness of the post-
superstructure alluvium ranges from 0 to 1.5 ft
at the Plainwell impoundment, from 1 to 5.5 ft
at the Otsego impoundment, and from 0O to

7.5 ft at the Trowbridge impoundment.

In the Plainwell impoundment, sediment vol-
ume (the combined volumes of post-dam lacus-
trine deposits and post-superstructure alluvium)
is estimated to be 77,600 yd3 . Sediment thick-
ness ranges from 0 to 10.9 ft, and avera§e thick-
ness is 3.0 ft over an area of 701,000 ft~.
Approximately 60 percent of the sediment is
between the dam foundation and transect 6, in
the lower third of the impoundment.

In the Otsego impoundment, sediment volume
is estimated to be 268,900 yd>. Sediment thick-
ness ranges from 0 to 14.0 ft, and average thick-
ness is 5.7 ft over an area of 1,400,100 ft2,
Approximately 66 percent of the sediment is
between transects 4 and 10, in the middle third
of the impoundment.




e In the Trowbridge impoundment, sediment vol-
ume is estimated to be 1,192,600 yd3 . Sediment
thickness ranges from O to 16.5 ft, and average
thickness is 4.9 ft over an area of 5,724,900 ft.
Approximately 80 percent of the sediment is
between transects 6 and 10, in the middle of the
impoundment.

¢ Present-day stream gradients in the impound-
ments are low (less than 2 percent). Sediment-
thickness data gathered in the impoundments
indicate that pre-dam river-bottom depths near
the dam foundations were at altitudes 4-7 ft
lower than the present-day river bottom.
Removal of dam foundations and corresponding
sediment would increase the river slope to more
than 2 percent, so the Kalamazoo River would
be classified as a moderate-gradient system with
riffle-dominated channels and infrequently
spaced pools.

REFERENCES CITED

Bennett, J.P., 2001, User’s guide for mixed-size sedi-
ment transport model for networks of one-dimen-
sional open channels: U.S. Geological Survey
Water-Resources Investigations Report 01-4054,
33p.

Blasland, Bouck & Lee, Inc., 1994, Allied Paper, Inc./
Portage Creek/Kalamazoo River Superfund site
remedial investigation/feasibility study: Technical
memorandum 10, Sediment Characterization/Geo-
statistical Pilot Study, v. I-III.

Blumer, S.P., Behrendt, T.E., Ellis, .M., Minnerick,
R.J., LeuVoy, R.L., Whited, C.R., 2000, Water
resources data, Michigan, water year 2000: U.S.
Geological Survey Water-Data Report MI-00-1,
100 p.

Camp Dresser & McKee, 1999a, Evaluation report of
Plainwell Dam-Kalamazoo, Michigan, January
1999: Detroit, Michigan, 5 p.

1999b, Evaluation report of Trowbridge Dam-

Kalamazoo, Michigan, January 1999: Detroit,
Michigan, 5 p.

24

1999¢, Baseline ecological risk assessment-
Allied Paper, Inc./Portage Creek/Kalamazoo River
Superfund site, June 1999, section 1-6.

2000, Otsego Dam evaluation and phase II inves-
tigation report, April 2000: 8 p.

Deutsch, Morris, Vanlier, K.E., and Giroux, P.R., 1960,
Ground-water hydrology and glacial geology of
the Kalamazoo area, Michigan: Michigan Geolog-
ical Survey Progress Report 23, 122 p.

Leverett, Frank, and Taylor, F.B., 1915, The Pleistocene
of Indiana and Michigan and the history of the

Great Lakes: U.S. Geological Survey Monongraph
53,529 p.

Martin, H.M., 1958, Outline of the geologic history of
Kalamazoo County: Michigan Department of
Conservation Geological Survey Division, 17 p.

Monaghan, G.W., and Larson, G.J., 1984, Glacial geol-
ogy of Kalamazoo County, Michigan: East Lan-
sing, Mich., Michigan State University,
Department of Geology, 37 p.

Rantz, S.E. and others, 1982, Measurement and compu-
tation of streamflow: v. |, measurement of stage
and discharge: U.S. Geological Survey Water-
Supply Paper 2175, 284 p.

Rosgen, D.L., 1994, A classification of natural rivers:
Catena, v. 22, p. 69-199.

Stratus Consulting, Inc., 2000, Pre-assessment screen,
Kalamazoo River environment site, Michigan:
Michigan Department of Environmental Quality,
Michigan Attorney General, U.S. Fish and Wild-
life Service, National Oceanic and Atmospheric
Administration, May 30, 2000: chaps. 1-5.

Westjohn, D.B., 1997, Stratigraphy, sedimentology, and
volume of sediments behind a dam relic on the
Muskegon River, Big Rapids, Michigan: U.S.
Geological Survey Water-Resources Investiga-
tions Report 97-4069, 14 p.

Table A1. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at
transect data points in the Plainwell impoundment on the Kalamazoo River at Plainwell,

Michigan

Table A2. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at
transect data points in the Otsego impoundment on the Kalamazoo River

near Otsego, Michigan

Table A3. Date, location, water velocity, altitude of surfaces, and total thickness of sedment
attransect data points in the Trowbridge impoundment on the Kalamazoo

River near Allegan, Michigan

Appendix A




;
Table Al. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect Table Al. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect .
data points in the Plainwell impoundment on the Kalamazoo River at Plainwell, data points in the Plainwell impoundment on the Kalamazoo River at Plainwell, |
Michigan Michigan--Continued |
[Altitude in feet above sea level. Water surface normalized to stage of 2.0 feet. Abbreviations: no., number; f1. feet; fus, feet per [Altitude in feet above sea level. Water surface normalized to stage of 2.0 feet. Abbreviations: no., number: ft, feet: fus, feet per
second] second] :
Total Total :
Altitude  thick- Altitude  thick- ;
Tran- Altitude  Altitude of ness Tran- Altitude  Altitude of ness j
sect of of base of of sect of of base of of
no. Mean water stream- sedi- sedi- no. Mean water stream- sedi- sedi-
(Fig. velocity surface bed ment ment (Fig. velocity surface bed ment ment
2A) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) 2A) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) ’;
‘ . 5 o . P > 3 082300 420971537 0BSU40°01 37" 0s2 706.1 7026 696.1 6.5 h
| 082000 4oy imor 085400347 |01 06,1 038 699, 10 3 082300 4209771538 0854001 34" 85 706.1 700.8 696.1 47
1 082400 420718007 085940°03.68" 1.28 706.1 702.3 6974 19 3 08-23-00  42027°15.30"  085°30°01.45" 89 706.1 699.8 695.8 4.0 ;‘
I 082400 42097 886" 085400304 131 706.1 701.8 95.5 6.3 3 08-2300 4202715237 085°40°01.52° Lo 706.1 6998 6957 41
I 082400 42037 18.86"  ORSCL0°04. (9" 131 706.1 700.8 696.0 48 3 03-2300 4202715167 085°40°01.63" 1.22 706.1 7005 697.3 3.2
1 08-24-00 42977 18.83" 08594070440 1.31 706.1 7008 696.0 48 3 08-23-00 42927°15.08" 085°40°01.74" 1.26 706.1 700.8 696.8 4.0
1 082400 42077°18.83"  OKSUA004.62" .28 706.1 701.2 695.8 54 3 08-23:00  42927°15.01"  085%30°01.88" 1.34 706.1 7010 695.8 52
I 08-2400 4203718830 O8S40°04.76" 114 706.1 701.1 695.9 5.2 3 082300 4227714947 085°40°02.03" 141 706.1 7013 6958 55
| 08-2400  43097°18 83" OR5°40°05.07" 1.06 706.1 699.7 696.8 29 3 08-23-00 430771487 085°40°02.147 134 706.1 7013 695.8 55
! 082400 430971879 085°40°05.27 75 206.1 699.6 697.0 a6 3 082300 42097 1480% 0854070224 1.28 706.1 7018 695.0 68
| 0R2400 439 (870" ORSH0'0S.4S" 2 2061 6993 6978 s 3 082300 420371492 085°40°02.35" 1.01 706.1 701.8 957 6l
I 082400 43°27°18.79"  (85°30°05.66” 26 706.1 699.7 697.5 2.2 3 082300 422714697 085°%40°02.42 84 706.1 7018 6978 40 |
I 082400 4397°18.70°  OSS°40°0S81" 28 706.1 700.1 696.8 33 3 08-23-00  42097'14627  085°40°02.577 a2 706.1 7023 700.5 1.8
1 082400 420970 1%79"  ORSPA0°08.92 25 706.1 702.8 696.2 6.6 3 08-23-00  42027°14547  085%40°02.68" A 706.1 704.4 015 29 |
| 082400 g3a75w79~  ORSUM4006.10° 0 706.1 706.1 695.2 10.9 4 082400 42927713687 085°39°59.44” 0 706.1 706.1 695.6 105
2 082300 4717060 0R5°40°02.90° 0 700.1 706.1 696.8 9.3 4 08-24-00 4202713687 085939'59.51" 18 706.1 7038 094.1 9.7
2 082300 4097 1706"  OR5U40°03.00° 88 706.1 7009 695.0 59 4 082400 42097713617 085°39°59.62 14 706.1 701.3 693.8 7.5
2 08-23-00 4571703 085°40°03. 14 114 706.1 700.2 695.8 4.4 4 08-24-00  42°27'13.57"  085°39°59.69" 52 706.1 700.3 692.8 75
2 03-23:00 429717030 ORS40°03.20" 128 706.1 7002 696.3 39 4 08-2400 422713577 085°39°59.76" 10S 706.1 699.3 6926 67 :
2 082300 499716997 ORSM0T03.40" 139 706.1 7004 696.3 41 4 08-2400 422713507 085°39'59.87" 113 706.1 698.8 693.5 5.3 ‘
2 082300 439716.99%  ORSH0°03.50" 1.34 706.1 700.6 696.8 38 4 UB-24-00 42027713437 085°39°59.98” .28 706.1 098.3 6944 39 §
2 082300 430971696 ORSO40'03.65 1.30 706.1 700.9 696.8 41 4 08-24-00  43°27°13.39"  085°40°00.08" 1.36 706.1 697.8 694.8 30 ;
2 082300 439971692 ORS°40°03.79" 142 706.1 7013 696.9 44 4 082400 4202713327 085°40°00.19” 14 06.1 696.8 694.0 28 %
2 03-2300 o7 a8k 08S00390" 132 706.1 7016 697.3 43 4 08-2400 4202713.32°  085°40°00.26" .38 706.1 696.8 6949 19 %
2 082300 49097 jo.88  ORSUH0°04.047 132 706.1 701.8 696.8 5.0 4 08-24-00 4202713257 085°40°00.37" 1.60 706.1 695.8 694.3 1.5 é
2 082300 a7 1eese ORSUA0 20 1.20 706.1 01.7 696.8 49 4 08-24-00  42927°1321"  085%40°00.48" 116 706.1 6958 695.5 3 i
2 082300 42037 1681%  ORSCA004IT 100 706.1 701.3 696.9 44 4 082300 420713087 085°40°00.59” ol 706.1 697.3 696.6 7
s 2500 qaar o6 085004 S w6 061 7007 96,5 s 4 08-24:00 429713007 085°40°00.70° 19 706.1 700.0 6973 27 |
2 08-23-00 12716747 08500473 76 706.1 700.3 696.1 42 4 08-24-00 42027713037 08500847 25 706.1 703.6 701.2 24 g
2 08-23-00 TR0 O85M40°04 BT 0 706.1 706.1 698 4 77 5 08-21-00 42007° 1188 (85°39°57.78" 0 706.2 706.2 697.1 9.1 J
3 082300 goorgepsgt ORS0U0) 24 0 706.1 206.1 696.1 10.0 5 082100 42007'11.847  085°39°57.85" 66 706.2 703.6 696.7 6.9
5 082100 429971177 08S°39'57.96" 79 706.2 703.1 696.0 7.1
i
26 27 }




Table Al. Date, location, water velocity, altitude of surfaces. and total thickness of sediment at transect Table Al. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect \
data points in the Plainwell impoundment on the Kalamazoo River at Plainwell, data points in the Plainwell impoundment on the Kalamazoo River at Plainwell, ‘
Michigan--Continued Michigan--Continued "
[Altitude in feet above sea level. Water surface normalized to stage of 2.0 feet. Abbreviations: no., number; ft, feet; ft/s, feet per [Altitude in feet above sea level. Water surface normalized to stage of 2.0 feet. Abbreviations: no., number: ft, feet; ft/s, feet per :
second] second] ;
Total Total
Altitude  thick- Altitude  thick-
Tran- Altitude  Altitude of ness . Tran- Altitude  Altitude of ness
sect of of base of of sect of of base of of
no. Mean water stream- sedi- sedi- no. Mean water stream- sedi- sedi-
(Fig. velocity  surface bed ment ment (Fig. velocity  surface bed ment ment
2A) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) 2A) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft)
5 08-21-00 4203711667 085°39'58.10" 0.85 706.2 7025 6975 5.0 7 082200 4a%771166"  085°39'45.61" 0.65 706.3 703.3 699.3 4.0
5 08-21-00 437371 1.59" 085939°58.21" 94 706.2 702.0 697.8 42 7 08-22-00 711,56 085°39°45.58" 89 706.3 702.8 699.1 37
5 08-21-00 g2937° 1527 085°39758.32" 1.05 706.2 7019 697.7 42 7 082200 420971148 085°39'45.50" 1.02 706.3 702.2 698.7 35
5 082100 74t 085939 S84 L 706.2 7016 697.5 4 7 08-22-00 420371417 085°39'45.40" 1.09 706.3 701.3 699.1 22
5 08-21-00 2037771387 085°39'58.57" 110 06.2 7004 6974 30 7 08-22-00  427371130"  085°39'45.32" 122 706.3 700.8 699.3 LS
oS 08-21-00 42007711307 085°39'58.64" .02 706.2 6998 6977 2 7 082200 42007°1123°  (085°39'45.25" 1.28 706.3 699.9 699.1 8
5 08-21-00 4292711237 085°39'58.72" Loo 706.2 699.2 097.2 20 7 082200 g2o37 116" 085°39'45.18" 1.21 706.3 699.6 699.0 6
5 082100 2027711167 08S5939°58.827 87 706.2 698.9 6974 1.5 7 08-22-00  42097°11.09"  (85°39'45.11" 1.04 706.3 699.9 699.2 7
5 0821400 42997°11.09"  085939°58.93" 54 T06.2 699.7 697.8 1.9 7 0822400 42007°11.02°  085939°45.04" 88 706.3 700.1 699.7 4
5 08-21-00 42097°11.02 085939°59.04” -20 700.2 7014 0984 30 7 08-2200 43997°1091"  085°39°44.96" 70 706.3 700.6 699.8 8
5 08-21-00  1227°10.947  (85°39°59.15" 0 706.2 702.5 699.2 33 7 08-22-00 4209710807 085°39°d4.86" 47 706.3 701.3 699.9 1.4 |
N 08-21-00 12977 10.90" 85°39°59.20" 0 706.2 706.2 706.2 0 7 08-22-00 42997 10.73" 08593944 82" 0 706.3 706.3 700.3 6.0
6 08-21-() 427710667 0R5939°52.20" (O 706.2 706.2 698.7 7.5 8 08-22-00 429977 17.96" 085930'39.46" 0 706.3 706.3 700.3 6.0 ;
o 08-21-00 $2027°10.557 085°39°52.167 8 706.2 703.0 698.5 4.5 8 08-22-00 1997 1789%  085°39°39.46" 52 706.3 704.3 700.1 4.2
6 08-21-00 42927710447 085"39°52.13" 70 706.2 7019 098.4 35 ] 08-22-00 42027417 82" 085939°39.35" 82 706.3 703.5 701.1 2.4 :
o 082100 42227°10.37° 085939°52.09” 89 706.2 7087 6934 A 8 08-2200  42937°17.75°  (85939°30.28” 120 706.3 702.8 702.8 0 t
6 082100 4297 1006"  085°39°52.09" 126 706.2 701.6 698.3 33 8 082200 409071768 085393917 67 2063 20103 7003 o :‘
6 08-21-00 4097710057 085939°52.06" 1.28 706.2 7016 0983 3 8 08-22-00 42097 17.60°  (85°39'39.10" 1.62 706.3 701.3 700.5 8 %
o 08-21-00 g2v277 10,087 08539'52.02 1.28 706.2 701.5 698.1 34 8 08-22-00 42°27°17.53°  085°39°39.02" 1.55 706.3 701.8 701.2 6
6 U8-2100 0 42027°00.97"  085°39°51.98” .26 706.2 7015 098.1 34 8 08-22:00  407°17.42°  085°39°38.92° 1.42 706.3 702.5 700.9 1.6 1
6 O8-21-00 0 42927°09.90"  085°39°S1.9%” 139 706.2 7014 097.8 16 8 08-22-00 420771732 (85°39°38.81" 1.28 706.3 703.3 700.5 28 g
6 08-21-00 12927°09.79" 085939°51.95" 1.28 706.2 700.3 697.7 20 8 08-22-00 42997717 24" 085°39°38.70" 1.07 706.3 703.3 700.6 27 %
o 08-21-00 42007°09.68"  085°39'51.917 T4 706.2 700.1 6973 20 8 08-22:00  4317°17.47"  (085°39°38.63" 68 706.3 7038 701.0 28 é
6 082100 J3d70usst (85°39'51.88" T4 706.2 699.6 697. 1.8 8 8-22.00 199717060 085939°38.52" 41 706.3 203.8 699.9 39 ‘4
0 O8-21-000 2037°09.47° 085939°51.88” 84 T06.2 700.1 097.4 27 8 08-22:00 430371696 085°39'38.41" 26 706.3 703.6 699.3 43 3
6 08-21-00 12927°09. 36" 08593951 84" A48 706.2 700.4 697.2 32 8 08-22-00 42907 16.88" 085939'38.30™ .68 706.3 7033 698.9 4.4 é
6 08-21-00 42°27°09.257  085"39°51.80” A0 706.2 701.5 697.8 37 - 8 08-22-00 4299716747 (85°39°38.20" 0 706.3 706.3 699.3 7.0 ‘;%
6 08-21-00 43027°09.15"  (85"39°51.76" 0 706.2 706.2 706.2 0 9 08-23-00 42907°20.81°  085°39°27.72" 33 706.4 704.5 703.5 1.0 é
7 08-22-00 02711997 085939°45.97" 0 700.3 706.3 0938 75 9 08:22-00  42027°20.74"  085°39'27.76" 18 706.4 7025 702.5 0 §
7 08-22-00 42927711 92 08539°45.90" 0 706.3 705.3 700.0 53 9 08-22-00 12997°20.66" (85939°27 76" 37 706.4 701.6 701.1 5 ‘?
7 08-22-00 AT LB 085U39°45.837 140 706.3 705.3 699.8 55 9 08-22-00 42007°20.59°  (85°39°27.79" 54 706.4 701.4 700.0 14
7 08-22-00 AT O89S 42 706.3 704.3 699.3 4.8 9 08-22-00 129272048 085°39°27.86" 93 706.4 701.4 700.3 1.1 ‘ |




Table Al. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect

data points in the Plainwell impoundment on the Kalamazoo River at Plainwell,
Michigan--Continued

[Altitude in feet above sea level. Water surface normalized to stage of 2.0 feet. Abbreviations: no., number; ft, feet; ft/s, feet per

second]
Total
Altitude thick-
Tran- Altitude  Altitude of ness
sect of of base of of
no. Mean water stream- sedi- sedi-
(Fig. velocity  surface bed ment ment
2A) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft)
9 08-22-00 4200720417 085939°27.90” 1.21 706.4 701.7 700.6 1.1
9 08-22-00 42°072030°  085°39°27.90° 1.66 706.4 701.9 7013 6
9 08-22-00 429272020°  (85°39'27.94" 1.86 706.4 701.9 701.4 5
9 08-22-00 2999720.12° 085°39°27.97" 2.06 706.4 702.4 702.4 0
9 08-22-00 42°0730.02°  085°39'28.01° 1.34 706.4 702.5 702.5 0
9 08-22-00 49719.91"  085939°28.04" 1.60 706.4 7029 702.4 5
9 08-22-00 42971980 085°39°28 08" 96 706.4 703.0 702.6 4
9 08-22-00 42°27°19.69°  085°39°28 (2" 54 706.4 703.2 7024 8
9 08-22-00 42°27°19.58"  085°39°38 15" 26 706.4 703.4 7024 1.0
9 8-22-00 4792771948 085939°28.19™ 0 706.4 706.4 702.6 38
10 08-23-00 42927°19 55" 085°39°20.20" 0 706.6 706.6 703.8 28
10 08-23-00 47°27°19.48°  085°39°20.30" 65 706.6 7036 703.3 3
10 08-23-00 42997°19.37°  085°39'20.41" 65 706.6 704 8 704.2 6
10 08-23-00 42927°1922°  085°39°20.59" 115 706.6 704.1 703.6 5
10 08-23-00 42°97°19.08"  085°39'20.74" 1.49 706.6 704.1 703.4 7
10 08-23-00 49997°18.97"  085939'20 81" 1.96 706.6 704.3 703.1 12
10 08-23-00 47997°18.90°  085939'20.95" 3.06 706.6 703.1 703.1 0
10 08-23-00 42997°18.76"  085919°21 06~ 2.70 706.6 703.1 703.1 0
10 08-23-00 42927°18.65°  085°39°21.17" 2.00 706.6 702.8 702.8 0
10 08-23-00 4297 18.58"  085°30°2] 28" 1.02 706.6 703.1 702.9 2
10 08-23-00 A299718.50°  085939°3] 3R" A4 706.6 705.1 703.5 1.6
10 08-23-00 43997 (840" 085939°2153" 1.03 706.6 704.6 703.5 11
10 08-23-00 420071832 085939°31 60" 132 706.6 703.6 703.6 0
10 08-23-00 471822°  085°39°21.71" 317 706.6 703.4 703.4 0
10 08-23-00 479071811 085°39°2] 82" 1.90 706.6 7036 703.3 3
10 08-23-00 42927°18.04°  0R5°39°21.89" 0 706.6 706.6 703.8 28

Table A2. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect
data points in the Otsego impoundment on the Kalamazoo River near Otsego,

Michigan

[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviation: no., number; ft, feet;
ft/s, feet per second]

Total
Altitude  thick-
Tran- Altitude  Altitude of ness
sect of of base of of
no. Mean water stream- sedi- sedi-
(Fig. velocity  surface bed ment ment
2B) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft)
1 09-05-00 42°27°55.08" 085°44°52.08" 0 673.1 673.1 668.1 5.0
i 09-05-00 42997°54.90” 085%44°52.19" 27 673.1 665.6 660.6 5.0
1 09-05-00 42927°54.79” 085°44'52.30" .59 673.1 663.1 660.1 3.0
1 09-05-00 4292754 68" 085°44°52.40” .76 673.1 663.9 659.8 4.1
| 09-05-00 42°27°54.54" 085%44°52.51" .86 673.1 666.1 660.1 6.0
1 09-05-00 42927°54.43" 085°44°52.62" .83 673.1 667.8 660.6 7.2
1 (9-05-00 42°27°54.29" 085%44°52.73" .96 673.1 668.9 661.1 7.8
1 09-03-00 42997°54.14” 085%44°52.84" 97 673.1 669.6 661.6 3.0
1 09-05-00 42°77°54.00” 085°44°52.94" .98 673.1 669.7 661.9 7.8
1 09-05-00 42°07°53.89" 085944°53.05" 1.07 673.1 669.8 662.1 17
1 09-05-00 42927°53.78" 085°44°53.16" 1.41 673.1 669.9 662.3 7.6
t 09-05-00 42927°53.64" 085%44°53.23" 1.10 673.1 670.1 662.8 73
1 09-05-00 42927°53.57" 085944°53.34" 1.05 673.1 670.4 663.3 7.1
1 09-05-00 42927°53.427 085944753 45" 1.08 673.1 670.8 665.6 5.2
[ 09-05-00 42977°53.32" 085°44°53.52” .81 673.1 671.1 666.6 45
1 09-05-00 42997°53.21” 085%44°53.66" \} 673.1 673.1 665.1 8.0
2 09-07-00 42°27'53.96”" 08594449 38" 0 673.1 673.1 673.1 0
2 09-07-00 42927°53.86" 085°44°49 45" 23 673.1 670.5 663.6 6.9
2 09-67-00 42927'53.78" 085°44°49.52” .50 673.1 669.5 664.0 5.5
2 09-07-00 47977°53.64" 08594449 63" .82 673.1 669.0 660.9 8.1
2 09-07-00 42977°53.53" 085%4.4°49.74" 81 673.1 668.7 660.5 8.2
2 09-07-00 42927°53.39" 085°44°49.84" .95 673.1 669.1 661.0 8.1
2 09-07-00 42027°53.24” 085°44°49 96" .96 673.1 669.2 660.5 8.7
2 09-07-00 42997°53.10" 085%4°50.10" 1.03 673.1 669.4 661.6 7.8
2 09-07-00 42037°52.99” 085944°50.17" 1.02 673.1 669.5 662.2 7.3
2 09-07-00 42927°52.85" 085°44°50.28" 95 673.1 669.7 662.8 6.9
2 09-07-00 42927°52.74" 085°44°50.39" 1.18 673.1 669.8 664.0 5.8
2 09-07-00 42927°52.60" 085°44°50.50" {.19 673.1 669.8 663.5 6.3
2 09-07-00 42°77'52.49" 085%44°50.60"™ 1.00 673.1 670.0 661.7 83
2 09-07-00 42927°52.38" 085°44°50.68" .66 673.1 670.1 662.9 7.2
2 09-07-00 42997°52.27" 085°44°50.78" 0 673.1 673.1 663.3 9.8
3 09-05-00 42027'52.86™ 085%44°46.57" 0 673.1 673.1 669.1 4.0

31




Table A2. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect
data points in the Otsego impoundment on the Kalamazoo River near Otsego,

Michigan--Continued

[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviation: no., number; ft, feet;
ft/s, feet per second]

Total
Altitude  thick-
Tran- Altitude  Altitude of ness
sect of of base of of
no. Mean water stream- sedi- sedi-
(Fig. velocity  surface bed ment ment
2B) Date Latitude  Longitude (ft/s) (fe) (ft) (ft) (ft)
3 09-05-00 42927°52.74" 085%44'46.68" 0.25 673.1 672.1 667.6 4.5
3 000500 4009752 5% 0RSO44°46 86" 36 673.1 672.1 664.1 8.0
3 09-05-00 42927°52.42" 085%44°16.97" .55 673.1 672.4 662.8 9.6
3 09-05-00 43975231 085044'47.08" 89 673.1 6721 661.3 108
3 09-05-00 4299752 16" 085°44°47 22 81 673.1 6716 659.8 .8
.3 09-05-00 42927°51.98" 085%44'47.36™ 1.01 673.1 671.1 660.6 10.5
3 09-05-00 42927°51.80" 085°44°47.54" 1.02 673.1 670.1 660.1 10.0
3 09-05-00 42°27°51.62" 085%44°47.65" 1.04 673.1 669.4 660.1 93
3 09-05-00 42927°51 48" 085%°44°47.83" .15 673.1 669.6 660.1 9.5
3 09-05-00  42037'5| 34" (085°44'47.08" 142 6731 669.5 662.1 74
3 09-05-00 4209751 [9%  (B5°44'48.12" 1.62 673 1 669.1 064.6 45
3 00-0500  49097'51 05" 085°44'48.23 1.68 673.1 669.6 666.1 s
3 09-05-00  43997°50.90%  085°44'48.37 121 673.1 669.1 665.9 32
3 09-05-00 42027°50.76" 085°44°48.55" 0 673.1 673.1 666.1 7.0
4 09-07-00 42927°51 08" 085°44°44.05" 0 673.4 673.4 668.9 45
4 09-07-00 1075083 08594444 38" a7 673.4 6726 664.8 78
4 09-07-00 42927°50.72" 085944°44.52" 94 673.4 672.1 664.5 7.6
4 09-07-00 42927°50.62" 085°44°44.66" a7 673.4 672.0 664.3 77
4 09-07-00 429975047 (BSO34'd4 81 91 6734 6718 663.3 8.5
4 09-07-00 4209750 36" 085°44°44.95" 95 673.4 671.8 662.8 9.0
4 09-07-00  42997'50.22°  0RS44°45.10° 7 673.4 671.9 662.6 93
4 090700 apoapslc 08504474524 69 673.4 671.7 062.2 9.5
4 00-07-00  43097'50.00"  (B5°44'45.38" 85 673.4 6718 661.5 103
4 090700  4977°49.00"  (8S5°44'45.49" 105 6734 670.7 661.0 97
4 09-07-00 42027°49.79" 085°44°45.71" 1.19 6734 670.1 660.6 9.5
4 09-07-00 429974964  085°44"45.82" 1.32 6734 669.5 661.2 8.3
4 09-07-00 1399749 547 085°44°45.96" 1.54 6734 669.2 662.5 6.7
4 09-07-00  42997°49.39"  OBSO44'46 14" 1.61 6734 668.8 6644 14
4 0907-00 439749 25% (859444628 0 673.4 673.4 069.6 38
5 0906-00 4302748 10" 085°44°39.62" 0 673.4 673.4 666.2 72
5 09-06-00  42097°48.10°  085°44°39.77" 67 6734 672.2 666.2 6.0
5 90600 120374792 (85°44°40.00 LI 673.4 670.9 665.6 53

()
ho

Table A2. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect
data points in the Otsego impoundment on the Kalamazoo River near Otsego,

Michigan--Continued

[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviation: no., number; ft, feet;
ft/s. feet per second]

Total
Altitude  thick-
Tran- Altitude  Altitude of ness
sect of of base of of
no. Mean water stream- sedi- sedi-
(Fig. velocity  surface bed ment ment
2B) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft)
5 09-06-00 42007° 4777 085%44°40.13" 1.29 673.4 671.4 665.6 5.8
5 09-06-00 42°27°47.63" 085°44°40.34” 1.38 673.4 671.5 665.4 6.1
5 09-06-00 42927°47 48" 085%44°40.49 1.25 6734 671.6 664.4 72
5 09-06-00 42027°47.34" 085°44°40.67" 1.22 673.4 671.3 664.4 6.9
5 09-06-00 42027°47.23" 085%44°40.81" 1.37 6734 671.4 664.2 7.2
5 09-06-00 42927°47.09" 08544°40.96" 1.43 673.4 670.9 662.9 8.0
5 09-06-00 47°77°46.94" 085%4°41.17" 144 6734 670.6 601.8 8.8
s 09-06-00 4209746 84 (850444132 1.50 673.4 6705 661.6 89
5 09-06-00 4207°146.69" 085%44°41.50° 1.58 673.4 670.6 661.2 9.4
5 09-06-00 429774651 085°44°41 64" 82 673.4 670.7 660.9 9.8
s 090600 49097°46.37" 0854441 82" L 673.4 6719 661.9 10.0
5 09-06-00 42937°46.22" 08544°42.07" 43 673.4 6714 658.6 12.8
5 090600 4299746 08" ORS44'42.27" 0 673.4 673.4 6669 65
6 09-07-00 4200734807 085°4.4°35.84™ 0 6734 673.4 673.4 0
6 09-07-00 40927744 75" 085°44°35.95™ .80 67344 669.3 664.6 4.7
6 09-07-00 4207 44 607 085944736, 1" 1.02 673.4 669.8 6628 7.0
6 09:07-00 43074446 0859443624 118 673.4 669.9 662.8 7.1
6 00-07-00 13997°9437 085"44" 36 24" 118 6734 669.8 663.3 6.5
6 09-07-00 40074401 085443660 1.26 673.4 670.3 663.6 6.7
6 09-07-00 43974006  085°44°36.78" 1.26 6734 6704 663.6 608
6 09-07-00 439743097 (8544 36.92" 116 6734 670.6 6639 6.7
6 09-07-00 42027° 43 81" 085°44'37.07" 1.01 6734 671.0 663.6 7.4
6 090700 4919743707 085944°37.25" 07 6734 671.3 663.2 8.1
6 00-07-00 130743607 08544737 36" 5l 6734 6718 663.8 80
6 09-07-00 430374345 08544737 50" 45 673.4 6721 6633 8.8
6 090700 3909743347 ORSO44°37.64" 7 673.4 672.0 663.5 8.5
6 09-07-00 42097743047 085°44°37.79™ A7 6734 671.5 663.2 8.3
6 09-07-00 3999743097 085°44°37.97" 0 6734 6734 663.4 10.0
7 09-06-00 4207741 .54 085"44°30.91" 0 673.4 673.4 663.2 10.2
7 00-06-00 433741 a4t 0850443 16" 118 6733 667.9 662.4 5.5
7 09-06-00  42027°41337 0854433 124 6734 668.4 663.0 54
7 09-06-00 4277741, 08544731 49 1.32 6734 668.8 663.6 52

()
(78]




t
|
Table A2. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect Table A2. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect |
data points in the Otsego impoundment on the Kalamazoo River near Otsego, data points in the Otsego impoundment on the Kalamazoo River near Otsego, ,
Michigan--Continued Michigan--Continued
[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviation: no.. number; ft, feet; (Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviation: no., number; ft, feet; ’
ft/s, feet per second] ft/s, feet per second] }
|
Total Total
Altitude  thick- Altitude  thick- )
Tran- Altitude  Altitude of ness ' Tran- Altitude  Altitude of ness i
sect of of base of of sect of of base of of i
no. Mean water stream- sedi- sedi- no. Mean water stream- sedi- sedi-
(Fig. velocity  surface bed ment ment (Fig. velocity  surface bed ment ment
2B) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) 2B) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft)
7 09-06-00 427°41.11° 085°44°31.67" 1.48 673.4 669.4 664.4 5.0 9 10-04-00 42°27°29.05" 085%44'18.82" 1.65 674.1 670.7 670.3 0.4
7 09-06-00  43727°41.04°  085°44'31.85" 1.53 6734 669.9 665.0 49 9 10-04-00  49997°28.91°  085%44°18.92" 1.85 674.1 670.7 670.5 2
7 09-06-00  42997°40.00"  085°44°3203" 1.40 6734 670.5 665.2 53 9 10-04-00 429972876 085°%4'19.07" 1.75 674.1 670.8 668.0 28
7 09:06-00  42997°30.79"  08544°32.24" 1.14 673.4 671.5 6652 6.3 9 10-04-00  42097°28.62°  085°%4'1921" 1.67 674.1 671.0 669.5 15
7 09-06-00  42°27°40.68"  085%4°32.42" 1.02 6734 672.3 664.6 7.7 9 10-04-00  4299728.51"  085°44°19 12" 177 674.1 6703 668.7 1.6
7 09-06-00 400730617 085%4432.60" 58 673.4 672.8 664.9 79 9 10-04-00 42027°28.40°  085°44°19.46" 1.78 674.1 669.1 668.5 6
7 09-06-00  42997°40.50"  085%44'32 78" 55 673.4 672.7 664.9 78 9 10-04-00  42007°2822°  085%44°19.61" 147 674.1 669.5 669.5 0 [
7 09-06-00  42097°4039"  085°44'32.96" 40 6734 672.9 665.4 75 9 10-04-00 420972808  085°44°1975" 7 674.1 6722 671.7 5 ‘
7 090600  42997°4028"  085°44'33.14° 57 6734 6728 663.4 74 9 1:04-00 490972797 0857441986 0 674.1 674.1 674.1 0 {
7 09-06-90 4299740187 085°34°33.32" 43 6734 671.7 666.6 5.1 10 10-04-00 42027°2772°  085%44°08.95” 0 674.1 674.1 669.1 5.0 |
7 09-06-00 429974010 085°44°33.50" 0 673.4 673.4 667.2 62 10 10-04-00  4209727.54"  (085°44'08.92" 46 674.1 6718 668.5 33 {
8 09-08-00  42097'34.60°  085°44°25.87" 0 674.1 674.1 668.9 52 10 10-04-00  42997°27.40"  085°44°08.88" 129 674.1 671.0 668.8 22 9
8 09-08-00 4309734450 085°44°26.05" 81 674.1 670.5 669.0 15 10 10-04-00 499972702 085°44°08.84" 1.82 674.1 670.6 668.7 1.9
8 09-08-00  42997°34.31" 085442623 1.09 674.1 671.1 668.5 26 10 10-04-00  42027°27.04"  085°44'08.84" 2.10 674.1 671.0 669.0 2.0
8 09-08-00  42937°3430"  085%44'2623 1.16 674.1 671.5 667.1 44 10 10-04-00  49997°26.89"  0B5°44'08.84" 2.00 674.1 671.3 669.7 1.6
8 09-08-00  42927°34.09"  085%44'26.48" 1.40 674.1 6710 665.2 58 10 10-04-00  42097°26.75"  085°44°08.81" 1.90 674.1 670.9 668.7 22
8 09-08-00 197°3305%  (085°44°26.66" 1.33 674.1 670.0 665.0 5.0 10 10-04-00 42997°26.57"  085°44°08.77" 1.57 674.1 671.0 669.0 2.0
8 09-08-00 499973380  0RS°44°26.81% 1.10 674.1 669.5 664.8 47 10 10-04-00 420972642 085°44°08.74" 1.76 674.1 670.5 668.0 25
8 09-08-00 429973370 085°%44°26 95" 1.06 674.1 670.0 664.5 55 10 10-04-00 490973632 085°44°08.74" 1.58 674.1 670.5 667.7 28
8 09-08-00 429073355 085°44'27 17" 1.28 674.1 670.3 663.9 6.4 10 10:04:00 499972617 085°44°08.70" 1.42 674.1 670.5 668.5 20
8 09-0800  42007°33447  085%44'27 35" .51 674.1 6703 663.8 65 10 10-04-00  42097°26.06°  085°44°08.70" 130 674.1 6705 668.7 1.8
8 09-08-00 12977733307 085°44°37 49" 1.19 674.1 670.5 663.6 6.9 10 10-04-00 42907°25 88" 085°44°08.63" 1.16 674.1 670.5 667.7 238
8 09-08-00 42977°33_ 19" 085°44'27 67" 60 674.1 670.8 661.8 9.0 10 10-04-00 40927°25.70" 085°44°08.63" 1.38 674.1 670.5 668.5 2.0
8 09-08-00  42997°33.01 085442789 28 674.1 671.7 6629 8.8 , 10 10-04-00  49097°35.52"  085944°08.59" 52 674.1 671.2 668.3 29
8 09-08-00  43997°3287"  (85°44°28.07" 0 674.1 674.1 674.1 0 11 10-04-00  49997°29.05°  085°43'58.87" 0 674.2 674.2 668.0 62
8 09-08-00 429973267 085°44°28.07" 0 674.1 674.1 660.1 14.0 J 10-04:00  42997°28.98"  085°43°58.80" 39 674.2 6722 667.6 46
9 10-04-00  4392729.74%  085°44° 18,13 0 6741 674.1 667.1 7.0 ' i 10-04-00 4200728917 (85°43'58.73" 70 674.2 672.2 667.6 46 ff
9 10-04-00  42997°29.63" 08544 (824 42 674.1 673.3 665.0 83 1 10-04-00  4209728.80"  085%43°58.66" 118 674.2 672.2 666.9 53
9 100400 4373948 (85%44°[8.35" 1.01 674.1 672.5 665.2 73 11 10-04-00  49997'28.69"  085°%43°58.55" 1.47 674.2 6717 666.1 5.6
9 10-04-00 439972938 085441846 1.36 6741 672.0 669.5 25 1 10-04-00 490379858 085043°58.40" 185 674.2 671.1 666.3 48
9 10-04-00 429972007 (85°44°18.56" 144 674.1 671.7 670.5 12 1 10-04-00  49097°28.48"  085°43°58.33" 2.06 674.2 670.6 666.8 38
9 10-04-00 4299739 16 085441871 1.68 674.1 671.5 670.5 1.0 ¥ 10-04-00 429372837 085°43°58.22" 2.04 674.2 670.1 666.4 37




Table A2. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect Table A3. Date, location. water velocity, altitude of surfaces, and total thickness of sediment at transect ’
data points in the Otsego impoundment on the Kalamazoo River near Otsego, data points in the Trowbridge impoundment on the Kalamazoo River near Allegan,
Michigan--Continued Michigan ‘
[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviation: no., number; ft, feet: [Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviations: no., number; ft. feet; it
ft/s, feet per second] ft/s. feet per second) i
Total Altitude  Total
Altitude  thick- Tran- Altitude  Altitude of thick-
Tran- Altitude  Altitude of ness ' sect of of base of  ness of |
sect of of base of of no. Mean water stream- sedi- sedi- !
no. Mean water stream- sedi- sedi- (Fig. velocity  surface bed ment ment '
(Fig. velocity  surface bed ment ment 20) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) "'\
ZB) Date Latitude Longitude (ft/S) (ft) (ft) (ft) (ft) 1 10-24-00 42938°59.74" 085%47"44.84" 0 656.5 656.5 656.5 0 ‘
T 100400 4292798 30" (8594358 15" 1.97 6742 069.4 6.6 48 | 02000 powseser 088744 88" 6 6565 6553 655.3 0 ;
1 10-04-00 429279837 08574358 OR™ 2.08 674.2 668.8 664.8 4.0 1 10-24-00 420285945 085°47 4484 66 650.5 655.5 655.5 0 :
1 10-04-00  42997'28.12°  085°43'57.97" 2.10 674.2 668.2 665.4 28 ) 02400 4209950 30" 085%47" 44 84" m 656.5 655.3 6553 o i

1 10-04-00  4399728.01"  085°43'57.86" 1.79 674.2 667.1 664.6 25 | 102400 oas0 160 ORSO4T 480" 16 656.5 6546 6541 05

11 10-04-00 42027°27.94" 085°43°57.83" 1.66 6742 666.2 665.2 1.0 | 10-24-00 12098°59.02" 085474484 39 656.5 655.5 6545 10

" 10-04-00 429972783 08594357 72" 1.64 674.2 666.4 665.8 6 ! 10-24-00 42028°58.87°  (085°4T'd4.81" 47 656.5 053.3 652.5 8

1 10-04-00 420272772 085%3'57.61" 0 674.2 674.2 666.2 8.0 ] 10-2400  42028'5873° 08594714 81" 117 656.5 651.9 650.5 14
12 10-05-00  42027°35.03"  085°4349.15” 0 674.2 674.2 6069.7 4.5 I 10-24-00  42098°58.55°  0RSMT 484" 1.37 656.5 650.0 649.5 5 j
12 10-0500  42°27°34.88"  085°43'49.12" 30 674.2 671.6 670.0 L6 ] 102400 12039 SR 40" (85O4T 4R 1.59 656.5 649.5 619.5 0 l;
12 10-05-00 42°27°34747  085°43°49.04” 73 674.2 670.1 670.1 0 | 10-24:00 420785826 085947°4481" 144 656.5 648.0 648.0 0 |
12 10-05-00 399734607 OR5°43°49 04" 1.20 674.2 670.8 670.8 0 1 102400 gomg'sg 12 ORSO47 44817 143 650.5 648.0 648.0 0 é
2 10:05-00 4290734427 085°43'49.01" 1.79 6742 6706 6706 0 ! 102400 43099'5794°  (RSMT 4481 92 0565 649.0 648.4 6 |

12 100500 42°07°3424"  085°43°48.97" 181 674.2 670.6 670.6 0 | 0-2400  42038'57.79" (085474481 45 656.5 652.0 631.0 1.0

12 10-05-00 42°27°34.09" 085°43'48.94" 2.10 674.2 670.6 670.6 0 ] 10-24-00 19998°57 61" 0RSO4T 4481 En 656.5 653.0 652.0 1.0

12 100500 42°27'33.91"  0B5°43°48.90" 2.07 674.2 6703 670.3 v I 102400 4005747 OS5U4T 4481 0 656.5 6356.5 656.5 0

12 10-05-00 42927°33.73" 085°43°48.86" 2.08 674.2 670.6 670.6 0 2 10-05-00 43939°00.06” 08594741 46" 0 656.5 636.5 653.5 10
2 10-05-00  4277'33.62"  085°43'48.79" 203 674.2 670.5 670.3 2 2 10-0500  3309g°59.81" 0854741 46 11 656.5 654.8 653.3 15
12 10-05-00 42027°33.30" 085°43°48 76" 1.91 674.2 671.6 670.3 1.3 3 10-05-00 12078°59.56™ 08594741 46" 59 636.5 6511 652.3 18 ’

12 10-05-00 42°27°33.447  0857%43'48.79" 1.58 674.2 672.5 670.8 1.7 2 40300 4209850307 ORSOHT41 46" 77 656.5 652.2 651.3 9
12 10-05-00  42927°33.16"  085°4348.72" 1.37 674.2 673.1 6713 1.8 2 100500 4199985005 (8574741 46" .16 636.5 651.0 647.3 37 |
2 10:05-00  42927°33.05"  085°43'48.68" 1.00 0742 673.6 668.8 48 2 0-05-00  4aagsgR0T 085474467 176 6565 6198 644.4 54

12 10-05-00  42997'32.90"  085°43'48.68" 0 674.2 6742 669.2 30 2 100500 roagsnss® (850474146 176 656.5 650.8 639.8 1o

2 10-05-00 42738758 30 085°47°41.46” 142 636.5 651.8 6039.8 12.0

2 10500 4a00g's8.08°  O8SATH 42" 1.36 656.5 6522 639.8 12.4

2 00500 4309¢'57.86"  (R5U37°3] 42 101 656.5 6528 639.8 13.0

2 0-05-00 203957617 085474142 22 656.5 656.1 6410 151

2 1:03-00  4aagis743"  ORSO4T4] 42 0 656.5 655.9 6:42.0 13.9

2 100500 2095797 (RSTAT 4142 0 656.5 655.8 644 8 (o
2 100500 4aagrs7 00" 085947 41 40" 0 656.5 655.9 648.6 7.3 l
2 140500 42008'56 0T ORSUHTI4] 42 0 656.5 656.5 656.5 0 :

3 10-24:00 13220°00.927 (357473854 0 656.5 656.5 654.3 22
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Table A3. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect Table A3. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect ?

data points in the Trowbridge impoundment on the Kalamazoo River near Allegan, data points in the Trowbridge impoundment on the Kalamazoo River near Allegan, ';

Michigan--Continued Michigan--Continued :

[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 tfeet. Abbreviations: no., number: ft, feet: [Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviations: no., number; ft. feet: |

ft/s, feet per second] tt/s, feet per second] i

Altitude  Total Altitude  Total '
Tran- Altitude  Altitude of thick- Tran- Altitude  Altitude of thick-
sect of of base of  ness of ' sect of of base of  ness of [
no. Mean water stream- sedi- sedi- no. Mean water stream- sedi- sedi- ’
(Fig. velocity  surface bed ment ment (Fig. velocity  surface bed ment ment
20) Date Latitude  Longitude (ft/s) (ft) (ft) {ft) {ft) 20) Date Latitude  Longitude (ft/s) (ft) (ft) fv) (ft)
3 10-24-00 32929700747 ORSU4TIRSH 0.47 650.5 656.0 054.3 1.7 5 10-2400  42%39°00.17°  085°47°29.29™ 0.28 656.6 651.5 646.7 18
3 10-24:00  32029°00.53"  (K5°47°3R.S51" 47 656.5 6554 6529 2.5 5 10-24-00 42729°00.02"  085%47°29.33" A2 050.6 651.6 045.2 64
3 10-24-00 4229°00.317 08547738517 &1 656.5 655.0 6527 23 s 10-24-00 4297859 84" (RSS9 40 53 656.6 651.8 6449 6.6
3 10-24-00 42929°00.06™ 085°47°38.51" 1.07 636.5 653.0 653.0 0 5 10-24-00 42128°59 70" 08594772944 .58 656.6 651.4 643.6 7.8
3 10-24-00 42928759 88" 0854738 47" 140 656.5 650.4 640.5 0.9 S 10-24-00 A2978°59 54 DRSP47°20.51> 73 656.6 650.6 6433 7.3 !
3 102400 42938°59.637 (8574773847 1.50 656.5 651.0 649.0 20 5 10-24-00  42978'50.38"  (RS%47°29.62" 1.00 656.6 649.9 6439 6.0
3 10-24-00 4292859457 085947°38.47" 1.33 630.5 652.4 648.0 14 5 10-24-00 1292859 93" 085947729 65~ 111 656.6 649.7 645.1 1.6 '
3 10-24:00 43m8°59.937 085473844 105 056.5 652.9 645.0 79 s 10-2400  40008'59 12 (%5°47°29.77" 1.30 636.6 649.5 645.4 41 ‘
3 10-24-00 42°28°58.98" (85°47°38.47" 89 636.5 6540 642.2 1.8 5 10-24-00 19978758 .04 08547°29.76™ 1.20 656.6 649.8 646.4 34
3 10-24-00 $2028°58.73" 08594738447 0 656.5 636.0 642.0 140 s 10-24-00 12728758 76" (8574729 87" 1.39 656.6 650.1 647.1 3.0 i
3 10-24-00 J2O2RTSKSIT ORSATIAR AL 0 656.5 056.5 6410 15.5 5 10-24-00 420858627 (R5947°29.94” 81 656.6 650.5 647.1 34 ,
3 10-24-00 42918°58.06" 0859173847 0 636.5 656.0 640.0 16.0 5 10-24-00 4297858 40" 085947°30.01" 25 636.6 653.7 646.8 6.9 i
3 J0-2400 139985808 (K5O47° 3844 0 656 5 636.0 641.0 15.0 5 02400 209858 30" 085°47°30.12" 0 656.6 656.6 647.6 9.0
3 10-24-00 J2°28°ST.867 ORSUATASAT 0 656.5 630.0 6430 13.0 6 10-06-00 12008°56.717 085747°23.89" 0 656.7 656.7 651.7 5.0 |
3 10-24-00 42UIR157 20 O85947°38 44" 0 656.5 636.5 656.0 ] 6 10-06-00 42938°56.68" 085477 24.04™ 0 656.7 656.3 650.3 6.0 ‘
4 10-06-00 42929°01.647 085°47°35.09™ 0 656.5 656.5 654.0 2.5 6 10-06-00 13798°56.64° (8594772402 22 656.7 656.0 649.6 6.4
4 10:-06-00  43039°01 50 (085947°35.05" 28 656.5 635.1 653.6 1.5 6 10:06-00  42998°56.57"  ORS47°2447" 82 656.7 653.6 646.6 7.0
4 10-06-40 12901320 O8SNTI35.057 6 0656.5 6533 651.6 17 6 10-06-00 22998°56.507  085°47°24.76" 1.22 656.7 652.7 645.3 74
1 10:06-00 33039701 18" (85947 35.05" 8 656.5 652.4 651.1 1.3 6 10-06-00  4998'56.30° (18594725 08" 1.20 656.7 653.7 6418 1.9
4 10-06-00 12929°01 007 085%47°35.00" 115 656.5 652.6 651.1 (] 6 10-06-00 4292875635 085947°25.33" 1.07 656.7 654.1 642.0 12.1
+ 10-06-00 4229°()0,82" ORSUIT 35,057 134 0650.5 6328 6511 17 6 10-06-00 12098°56.28" 085747°5.58" 119 656.7 654.6 642.3 12.3
4 10-06-00 PD0006T 085947 35.05" 151 656.5 6316 650.9 7 6 10-06-00 42028°56.217 0854772591 iz 056.7 655.0 641.3 13.7
4 10-06-00 43920°00.53"  ORSUTRS05T 1.53 656.5 650 1 6:49.6 5 o 10:06-00  32mg's6.14"  ORSU47°96.16" 1.32 656.7 6546 6419 12.7 ’
4 10-06-00 42929°00.35" 085477 35.05” 147 636.5 630.9 630.0 9 6 10-06-00 42998°56. 107 (185°47°26.38" 1.50 656.7 654.0 641.3 127
4 10-06-00 143939700, 1 3" (185°37°35.05" 1.60 636.3 651.6 650.2 1.4 : 6 10-06-00 12938°55 99 085947°26.70™ 1.51 656.7 652.8 641.3 LS ;'
4 10-06-00 127285995 (8547°35.05° 1.56 636.5 6525 647.0 5.5 6 10-06-00 42028°55.927 (85°47°27.02" 1.70 656.7 650.0 641.1 8.9 '
4 0-06-00 330385977 (R§4T735.02° 148 6305 653.2 645.6 7.6 6 10:-06-00  43098°55.85°  (85°47°27 31" 1.26 056.7 648.3 648.3 0
4 10-06-00 422859 59" 085747735027 119 6365 654.2 6453 8.9 6 10-06-00 10938°55.81" 085947°27.56™ 0 656.7 656.7 656.7 0
4 10-06-00) 420287509 45 085"47°35.02" X1 056.5 6549 040.6 143 7 10-25-00 12978°56.60° 0839477 19.72" 0 657.0 657.0 654.5 25
4 [0-06-00 48 59307 0K5"47°35.02" 0 65603 036.5 640.0 16.5 7 102500 43098°55.00"  (R5°47° 19.57" 16 657.0 655.9 653.5 24 I
s 10-24-00) 429290085 (85947728937 0 636.6 656.0 656.6 0 7 10-25-00 1278°55.3 1" (857477 19.43" .59 657.0 656.2 650.5 57 5
s [-24:00 1990038 (R8T 20,18 0 636.6 655.8 6525 K , 7 10-25-00 197875459 0854719217 1.24 657.0 654.0 643.7 10.3
5 0-24-00 207002 08729 207 13 656.0 6551 68,6 6.3
38 39
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Table A3. Date, location, water velocity. altitude of surfaces. and total thickness of sediment at transect Table A3. Date. location, water velocity, altitude of surfaces, and total thickness of sediment at transect '
data points in the Trowbridge impoundment on the Kalamazoo River near Allegan, data points in the Trowbridge impoundment on the Kalamazoo River near Allegan, ‘
Michigan--Continued Michigan--Continued
[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviations: no., number:; ft, feet: [Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviations: no., number; ft, feet: |
ft/s, feet per second] ft/s. feet per second] '

‘
Altitude Total Altitude Total
Tran- Altitude  Altitude of thick- Tran- Altitude  Altitude of thick-
sect of of base of  ness of ' sect of of base of  ness of i
no. Mean water stream- sedi- sedi- no. Mean water stream- sedi- sedi- ;
(Fig. velocity  surface bed ment ment (Fig. velocity  surface bed ment ment
20) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) 20) Date Latitude  Longitude (ft/s) (1) (ft) (ft) (ft) :
7 102500 429285304 085°47°19.10" 1.58 657.0 653.0 643.0 10.0 9 10-25:00 4303970170 (8546°57.65" 0 657.1 657.1 649.1 8.0
7 10-25-00 42°28°53.26" 085%47° 18.89" 1.48 657.0 654.3 6425 1.8 9 10-25-00 42°29°01.14” 08546'57.22" 0 0571 657.1 650.1 7.0
7 10-25-00 42928'52 57" 085°%47"18.74" 0 657.0 6570 648.0 9.0 9 10-25-00 129797046 085736 56.78" 0 657.4 0571 616.6 10.5 !
7 10-25-00  42°28'51.82"  085°47°18.53" 0 657.0 656.5 649.5 7.0 9 102500 42028°50.63°  085"36°56.14" 081 657.1 656.1 647.1 9.0 }
7 10-25-00 42°28°51.20" 085%47°18.38" 0 657.5 657.5 647.5 10.0 9 10-25-00 42928°58.84" 08546755 457 0 6371 657.1 647.2 9.9 '
7 10-25-00 42°28'50.48"  085°47°18.17" 0 657.0 657.0 650.0 7.0 9 10-25-00 JETSEA0T 08573675488 1.22 657.1 055.2 649.6 5.6
7 10-25-00 42728°49.80°  085°47°17.95" 0 657.0 657.0 650.0 7.0 9 10-25-00 DOWSTIET 085465441 L.52 657.1 6531 6458 7.3
7 10-25-00 42°28'49.15" 085°47°17.81" 0 657.0 657.0 650.0 7.0 9 10-25-00 42°28°57.00° 08546'53.94" 1.32 657.1 6541 642.6 IL5
7 10-25-00 42028°48.50" 085%47'17.70" 0 657.0 657.0 651.2 5.8 9 10-25-00 42928°56.28” 083°46°53.40" 0 657.1 6571 656.1 1.0
7 10-25-00 42928'47.64" 085%47"17.48" 25 657.0 656.5 651.0 55 10 10-23-00 1209°04. 167 08536°43.79" 0 057.1 657.1 6511 6.0 ,
7 10-25-00 42008'47.03>  085°47°17.27" 0 657.0 657.0 653.0 4.0 10 10-23-00 4272004027 08396743647 18 6571 653.9 050.6 33
8 10-26-00 42929°01.25" 085°47 11.40" 0 657.0 657.0 653.0 4.0 10 10-23-00 42°29°03 84" 085"46°43.57" .1l 657.1 6521 649.5 2.3
8 10-26-00 42°29°00.46" 085°47°10.93" 0 657.0 656.2 651.5 4.7 10 10-23-00 12°29°03.70 0459407 43.437 Li2 6571 651.8 048.9 29
8 10-26-00 42928'59 88" 085°47°10.50” 0 657.0 656.2 649.3 6.9 10 10-23-00 4229°03.52" 08546'43.367 1.27 637.1 652.3 647.0 5.3
8 10-26-00 42°98'59.09"  085°47°09.92" 0 657.0 656.5 650.5 6.0 1o 10-23-00 2729703377 085°46°43.257 1.20 657.1 052.1 645.0 6.5
8 10-26-00 42928°58.33" 085°47°09.42" 0 657.0 656.5 648.5 8.0 10 10-23-00 42°29°03.19™ 08536743107 1.21 0371 6524 645.6 6.3 }
8 10-26-00 4290857 68" 085°47°08.99" 0 657.0 657.0 648.5 8.5 10 10-23-00 42°29°02,94" 085°46°42.96™ 06 657.1 6524 647.1 5.3 ‘;
8 10-26-00 42°28'56.96" 085°47°08.56™ 25 657.0 656.5 646.7 9.8 10 10-23-00 12°29°02.83" 0857467 42.85™ 1.29 057.1 6528 647.6 52 |
8 10-26-00 42928'56.14” 085°47°07.98" .50 657.0 656.5 646.5 10.0 10 10-23-00 42929°02,72" 085°46°42.78" o2 6357.1 633.0 648.6 4.4
8 10-26-00 42°28°55 45" 085°47°07.48" 0 657.0 657.0 646.2 10.8 1o 10-23-00 122070254 085946°42.67" 117 657.1 652.6 648.6 4.0 ;
8 10-26-00 42°08'54.59"  085°47°06.86" 1.12 657.0 656.0 645.5 105 10 10-23-00 42°29702.447 085°46'42.60" 1.21 0371 6524 649.1 33
8 10-26-00 42°28'53 83" 085°47'06.40" 1.26 657.0 653.5 645.0 8.5 to t0-23-00 4229702 29" 085"46742.53" 92 657.1 651.3 648.3 3.0
8 10-26-00 42928'53 11" 085%47°05.93" 1.49 657.0 653.0 647.5 55 1o 10-23-00 42°29°02.18" 085'46°42.46" 72 637.1 053.4 6511 23
8 10-26-00 42028'52.28" 085°47°05.35" .62 657.0 656.5 648.2 8.3 10 10-23-00 42129702067 08536742 30" 0 637.1 657.1 055.6 1.5
8 10-26-00 42928'51.60°  085°47°04.85" 0 657.0 657.0 650.0 7.0 : 1 10-23-00 4200714307 085"46°27.08” v 657.2 657.2 655.7 1.5 J.
8 10-26-00 42°28'51.02” 085°47°04 45" 0 657.0 657.0 653.5 35 Ll 10-24-00 42020714227 085946 26.94” 21 6572 636.2 6344 [ |
9 10-25-00 42929°05 57" 085°47°00.85" 0 657.1 657.1 652.1 5.0 " t0-24-00 42029714 28" 085°46°20.87" A3 637.2 6535 6517 1.3 1
9 10-25-00 42°29'04.96" 085°47°00.31" 0 657.1 657.1 652.9 42 . I 10-24-00 42729 1120 0859367 26.72" 90 057.2 0650.2 0502 0 x
9 10-25-00 42°29'04.38" 085%46'59.84" 0 657.1 656.6 651.1 5.5 I 10-24-00 4229714 14 085946726 54" 147 057.2 049.3 649.3 0
9 10-25-00 42°29°03.77" 085°46'59.30" 0 657.1 656.6 650.6 6.0 . I 10-24-00 420297 14,067 O83"46726.26™ I.86 637.2 0494 648.9 A
9 10-25-00 4292903.01" 085°46'58.76" 0 657.1 657.1 648.4 8.7 ‘ l 10-24-00 42729°13.99” 0857306°26.26™ 166 637.2 649.7 6487 1o
9 102500 42999'02.47"  085°46'58.22" 0 657.1 657.1 649.3 78 " H0-24-00 4229713927 08504672611 1.55 657.2 650.7 6487 20
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Table A3. Date, location, water velocity, altitude of surfaces, and total thickness of sediment at transect Table A3. Date, location. water velocity, altitude of surfaces, and total thickness of sediment at transect
data points in the Trowbridge impoundment on the Kalamazoo River near Allegan, data points in the Trowbridge impoundment on the Kalamazoo River near Allegan, ‘;
Michigan--Continued Michigan--Continued :
[Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviations: no., number: ft, feet; [Altitude in feet above sea level. Water surface normalized to a stage of 2.0 feet. Abbreviations: no., number; ft. feet; ,‘
fi/s, feet per second] ft/s. feet per second] |
.
Altitude  Total Altitude  Total j
Tran- Altitude  Altitude of thick- Tran- Altitude  Altitude of thick- !
sect of of base of  ness of g sect of of base of  ness of :
no. Mean water stream- sedi- sedi- no. Mean water stream- sedi- sedi- '
(Fig. velocity  surface bed ment ment (Fig. velocity  surface bed ment ment
20) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) 20) Date Latitude  Longitude (ft/s) (ft) (ft) (ft) (ft) )
1 102400 4390713857 085%46°35.93" 1.54 657.2 6514 648.7 27 13 0:26-00  13098°55.63°  O8546°17.90° 224 6574 6523 6514 0.9 f
il 200 42920°1378" 085946 25.82" 142 657.2 651.5 648.2 33 13 10-26-00  40098°55.63° (%5046 1805 208 6574 6516 651.6 0 “
1 102400 43999°1370° 085946 35.68" 1.46 657.2 632.0 648.2 28 13 102600 4909855607 (R5°36° 18.26" 201 6574 651.7 651.7 0 5
1 10:-24-00 4993071367 085°46'25.57" 74 657.2 652.2 6477 45 13 102600 1909855 607 08546 1841 1.90 657.4 6526 6526 0 :
i 1:2400 399713567 085946725 36" 77 657.2 653.2 647.2 6.0 13 10:26-00 42009°55.60°  (85746° 18.50" 0 6574 657.4 6529 45 ‘
1 FO-24-00 0 4910°13.49° 0859462518 52 657.2 655.2 647.2 80 i1 1023:00  338°30.83°  (0R5%46°11.37" 0 657.5 657.5 650.0 75 '
N 102400 3993971347 (856" 2503 0 657.2 657.2 6472 10.0 14 10:-23:00 42098°39.43°  (85°46' 11.53" 91 6575 655.1 650.0 5.1 [
2 02300 9000008 70°  085%46° 1927 0 657.2 657.2 649.7 75 14 102300 4130983083 ONSU46T11. 75" 115 6575 6533 649.0 13 :\
12 1022300 100708747 08593671938 0.79 657.2 652.5 649.2 33 14 102300 19098°39.83°  (R§"46711.89" 1.70 657.5 6532 650.5 27 ‘E
12 10-23:00 4300°08.81°  085°6°19.50" L6 657.2 651.4 6187 27 14 10-2300  390939.86"  085°46°12.11° 2.00 657.5 652.8 652.0 R
12 102300 43999°0884° 08546 19 60" 1.27 657.2 6514 6487 27 14 02300 40mg 086" 085046 (2407 208 657.5 653.0 653.0 0
2 02300 1300008887 085°36° 18,67 145 657.2 651.7 648.2 35 14 10:23:00 439330 86" O85°46° 12.61° 239 657.5 654.6 6546 0
12 10-23-00 1202970892 085467 19.78" 1.60 657.2 051.3 647.7 36 14 10-23-00 12U28°39.86" 085746 12.86™ 1.85 657.5 635.5 655.5 0 |
12 [0-23:00 1990°0899°  085%46° 19 8K 147 657.2 6508 647.2 36 14 102300 13839907 08546 13,047 2.09 657.5 655.8 6558 0
12 102300 399°09.07 08594671999 1.67 657.2 6511 646.7 44 14 10:-23:00 408 39007 085946°13.26" .46 657.5 655.7 6557 0
12 02300 43999°09.10°  085%46°20.10° 1.74 6572 650.7 646.2 45 4 10:23:00 3305%°30.007  O85°46°13.51" 1.72 657.5 6553 655.3 0 },
12 10:-22:000 13030700137 08546720, 24 1.63 657.2 650.2 646.2 40 14 02300 4299839907 OR5%6 13,73 1.02 657.5 655.6 6556 0 (
12 10:-23:00 4303970900 085%46°20.35" .68 657.2 650.5 6459 L6 14 1022300 100839907 085946 13.91° 02 657.5 655.5 655.5 0
12 102300 390970034°  0REV46°20 16" 1.52 657.2 6521 650.7 14 14 0-23:00  1309839.90°  08546° 14.09 65 657.5 655.8 6558 )
0 1023400 159909317 085°46° 0,57 148 657.2 6537 6517 0 14 10-23:00 499839907 085736 14307 57 657.5 656.3 656.0) 3
12 102300 399709357 0854672068 9 657.2 654.8 654.3 3 14 02300 41390039 007 OKS“46° 1440 0 657.5 6575 657.5 0
12 0-2300  4am0'g9.42° 08546 20,74 0 657.2 0572 656.2 10
13 026000 499935707 085040 1646 0 65744 657.4 6514 6.0 i
13 10-26-00 4303855747 085616547 2 657.4 656.8 650.6 6.2 '
13 102000 139°55.74%  ORS"6" 16,64 73 6574 654.8 6504 44 ‘
13 1022600 430855740 085946 16,87 1.29 657.4 6536 6:49.8 38 |
13 10-26-00 3309855707 0854671697 1.70 6574 653.5 650.5 3.0 ;?
13 102600 paog'ss 707 085°467 1711 1.86 657.4 653.5 650.6 2 "
13 0-2600 43855707 (85°46° 17.%6" 1.8% 6574 6532 650.0 3.2 ‘
13 022600 4SS 70 085%6° 736" 2.03 6574 653.1 651.5 Lo :
13 10-26-00  1oxs5.670 085671758 204 6574 6529 652.0 9 :
13 10:26:00 395567 085467 17,72 217 657.4 6523 6520 3 {
|
f :
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Appendix B
Table B1. Lithologic descriptions of sediment cores collected in the Plainwell impoundment on
the Kalamazoo River at Plainwell, Michigan

Table B2. Lithologic descriptions of sediment cores collected in the Otsego impoundment on the
Kalamazoo River near Otsego, Michigan

Table B3. Lithologic descriptions of sediment cores collected in the Trowbridge impoundment on
the Kalamazoo River near Allegan, Michigan
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Table B1. Lithologic descriptions of sediment cores collected in the Plainwell impoundment on the Kalamazoo

River at Plainwell, Michigan

Lithology Thickness (feet) Lithology Thickness (feet

Site SC1 Site SCS
Siit/clay. black; some sand 1.5 Silt/clay, black; gravel and sand 1.0
Gravel; silt/clay. black; some sand 1.5 Siltclay. black: sand, tine-coarse 1.0
Silt/clay, black: some sand 1.5 Sand and gravel; silt/clay, black 1.0
Silt/clay, black: some sand and gravel 2.1 Silt/clay. black: sand, medium-fine 1.0
Site SC2 Site SCo
Gravel: silt/clay, black: some sand 5 Siluclay, black: sand and gravel 1.0
Gravel: some sand 1.0 Silt/clay. black: sand, fine-coarse 1.0
Gravel: silt/clay. black: some sand 1.0 Silt/clay. black: sand; some gravel 25
Silt/clay. black; gravel; some sand 2.0

Site SC7
Site SC3 Gravel: sand: silt/clay: black 1.5
Silt/clay, black; sand and gravel 1.5
Silt/clay. black; some sand 1.7 Site SC8

Gravel: sand: some silt/clay, black 1.0

Silt/clay. black: some sand and gravel 1.7
Site SC4
Silt/clay. black: sand. fine 1.0 Site SC9
Silt/clay. black: sand and gravel 1.0 Gravel and sand S
Silt/clay, black: some sand 30 Silt/clay. black; sand and gravel mixed 6
Silt/clay, black; sand; some gravel 4.7

Site SC10

Gravel, sand, silt/clay. mixed 7
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Table B2. Lithologic descriptions of sediment cores collected in the Otsego impoundrment on the

Kalamazoo River near Otsego, Michigan

Table B3. Lithologic descriptions of sediment cores collected in the Trowbridge impoundment on the
Kalamazoo River near Allegan, Michigan

Lithology Thickness (feet) Lithology Thickness (feet)

Site SC1 Site SC7

Sand. coarse-medium; gravel, medium-
Sand, coarse-medium; gravel 20 fine 3.1
Silt/clay. black: sand, medium-coarse 4.0 Silv/clay. black: some fine sund 32
Site SC2 Site SC8

Sand. coarse-medium; gravel, medium-
Sund. medium, coarse. and fine 1.4 fine 1.0
Sand, medium. fine, and coarse: some gravel 20 Silt/clay, black; some medium-fine sand 4.5
Silt/clay. black: some fine sand 44

Site SCY

Sand. medium-coarse: some medium
Site SC3 gravel 1.0
Sand. medium-coarse; some fine gravel 35 Sand, fine: silt/clay. black 20
Sand, medium-coarse: gravel. coarse-fine 1.5 Sand. fine. tan: silt/clay. black 4.3
Sand. coarse-fine: silt/clay, bluck, well mixed 55

Site SC10
Site SC4 Sand. fine-mediwm: silt/clay, black 23
Sand. coarse-medium: some fine gravel 45 Sand, medium-fine, tan; some silt/clay 0
Sand. coarse-fine: gravel, coarse-fine 1.0
Silt/clay, black: some medium-tine sand 48 Site SC11

Silvclay. black: sand. course-fine 20
Site SC5 Sil/clay. black: sand, fine 20
Sand. coarse-medium; gravel. fine 1.3 Sand, medium-fine: sil/clay, black )
Silt/clay. black: some coarse-fine sand 8.5

Site SC12
Site SC6 Sand., coarse-medium; gravel. fine 38
Sand. coarse-medium: gravel, medium-fine 39 Sand, silt/clay, well mixed: some gravel 1.0
Silt/clay, black, mixed with fine sand 4.2
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Lithology Thickness (feet) Lithology Thickness (feet)

Site SC1 Site SC8
Gravel: silt/clay: sund, well mixed 1.0 Sand. coarse-fine: some gravel 1.5

Silt/clay. black: sand. coarse-fine 5
Site SC2 Sand, coarse-tine: silt/clay. black 8.3
Sand. fine-mediun; silt/clay. black 2.0
Siltclay. black: gravel, medium-fine 13.1 Site SC9

Sand. fine-coarse: silt/clay: some

gravel 1.6
Site SC3 Silt/sand, black: some sand 8.0
Sand. coarse-fine: silt/clay, black 1.7
Silt/clay. black; sand. fine-medium 2.7 Site SC10

Silt: sand: some gravel .
Site SC4 Sand. fine to medium, gray 4.5
Sand. fine-coarse; some gravel 5
Silt/clay, black: sand, fine-very fine 5.0 Site SC11

Sand. tine: silt/clay 1.0
Site SC5 Silt/clay. gray: some sand 5.0
Sand. medium-coarse: some gravel 5
Silt/clay, gray: some sand 2.5 Site SC12

Silt/clay, gray: sand, fine-medium 7
Site SC6 Sand. fine-medium. gray 27
Sand. coarse-fine 1.0
Silt/clay. black: some gravel and sand 1.7 Site SC13

Sand. very fine-medium. gray 1.5
Site SC7 Sand, very fine-fine; siit/clay, black 2.3
Silt/clay, black: some gravel and sand 4.9
Sand. fine-coarse; silt/clay. black o) Site SC14

Sand, tine-medium, gray 7.5
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Appendix C

Table C1. Particle size of selected sediment samples from cores collected in the Plainwell
impoundment on the Kalamazoo River at Plainwell, Michigan

Table C2. Particle size of selected sediment samples from cores collected in the Otsego
impoundment on the Kalamazoo River near Otsego, Michigan

Table C3. Particle size of selected sediment samples from cores collected in theTrowbridge
impoundment on the Kalamazoo River near Allegan, Michigan
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Table C1. Particle size of selected sediment samples from cores collected in the Piainwell
impoundment on the Kalamazoo River at Plainwell. Michigan

| Particle sizes are tallied by using Wentworth size classes in which the size doubles with each class (0.063, 0.125. 0.25. 0.5. 1.
2.4, 16 millimeters). No.. number: >, actual value is greater than value shown: <. value is less than or equal
to value shown]

Percentage of sample within sieve size fraction, in millimeters

Depth of <0.25
Sediment sample 516 <16 and>4 <2 2and>t <L and <02 and apa <A a0 g6
core no. interval >0.125 VRS
. below
(Fig. 24) streambed (medium
(feet) (pebble) {0 coarse (fine  (very coarse (coarse (medium (fine (very fine (silt/clay)
gravel) gravel) sand) sand) sand) sand) sand) s
SCI-1 0-1.5 0.00 0.00 0.55 116 106 131 151 2.92 91.49
SC1-2 1.5-3.0 0 6070 1p40 472 29] 209 195 2.55 14.55
SC1-3 3.0-4.5 0 0 36 1.02 78 1.02 3.83 5.51 87.48
SCi-4 4.5-6.6 0 7.94 12.90 6.72 441 2.57 3.4 5.34 56.64
SC2-1 0-0.5 0 44.00 19.20 5.62 2.69 1.16 &4 17 26.29
SC2-2 0.5-1.5 0 57.80 2310 6.54 316 1.30 .80 2.65 4.65
SC2-3 1.5-2.5 ’ 0 47.40 16.70 1.99 2.83 1.63 1.40 95 2410
SC2-4 2545 0 19.20 6.50 4.20 220 240 2.20 3.60 60.00)
SC3-1 0-1.5 0 0 () 1.07 .67 1.03 219 +.74 90.30
SC3-2 1.5-3.2 0 0 RS 44 2.99 2470 3.89 34 62.71
SC4-1 0-1.0 0 0 1.74 1.60 1.42 3.601 8.86 9.80 7297
SC4-2 1.0-2.0 0 5.67 6.01] 3.60 204 .98 4.51 9.58 66.54
SC4-3 2.0-5.0 0 (0 30 1.70 1.70 1.60 2.50 440 87.80
SC4-4 5.0-97 0 6.50 5.60 280 2.00 1.60 3.80 6.10 71.50
SC5-1 0-1.0 0 25.20 6.14 5.12 1.50 845 4.53 1.55 44.50
SCs-2 1.0-2.0 0 0 35 243 2.33 1.74 162 3.63 87.85
SCS-3 2.0-3.0 0 8.81 5.90 4.206 7.41 41.78 6.50 2.21 2313
SC5-4 3.0-4.0 0 0 19 2,10 398 17.75 2.56 6.04 67.37
SCo-1 0-1.0 0 0 15.30 6.83 9.30 14.28 4.81 1.55 47.97
SC6-2 1.0-2.0 0 0 1.42 249 3.57 391 254 371 82.36
SC6-3 2.0-4.5 0 0 7.60 5.60 ¥.40 8.50 3.70 280 62,40
SC7-1 0-1.5 0 26.60 3.96 T4 1490 17.25 3.32 91 20.65
SC8-1 0-1.0 0 36.77 19.30 13.31 8.73 10.65 513 97 sS4
SC8-2 1.0-1.7 8} 246 4.63 4.55 RVA] 2.63 .09 92 N9
SCY-1 0-0.3 ) 226 1110 7.07 9.3] 2496 2138 276 &0
S9-2 0.5-1.1 0 00 772 056 356 392 85 9.03 00.04
SCHo-1 0-0.7 0 43,10 13.80) 328 2.35 5.96 2.20 94 26.39
19
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Table C2. Particle size of selected sediment samples from cores collected in the Otsego impoundment on

the Kalamazoo River near Otsego, Michigan

[Particle sizes are tallied by using Wentworth size classes in which the size doubles with each class (0.063, 0.125.0.25.0.5, 1.

2.4, 16 millimeters). No.. number: >, actual value is greater than value shown:

<. value is less than or equal to value

shown]
Percentage of sample within sieve size fraction, in millimeters
I:?l)r:l[:lzf <16 and <4 and <2 and <1 and <0.5 and <0.25 <0.125
S‘c‘;drlm:;t interval ~ >16 >4 >2 >1 >0.5 5025 and >0.125 >3f:)‘;3 <0.063
(Fig. 2B) below
streambed (medium . (very
(feet} (pebble) tocoarse (fine gravel) {very (coarse (medium (fine fine (silt/clay)
gravel) coarse sand) sand) sand) sand) sand)
SC1-1 0-2.0 0.00 1.67 I11.54 20.73 26.49 31.65 713 0.59 0.21
SCl1-2 2.0-6.0 0 0 1.23 6.35 16.51 19.67 4.96 1.72 49.57
SC2-1 0-14 0 0 323 9.69 23.15 49.67 13.80 38 .08
SC2-2 1.4-3.4 0.52 2.16 6.05 12.29 16.09 39.30 22.59 .69 30
SC2-3 34-7.8 0 0 1.35 2.06 1.68 4.63 3.87 2.69 83.71
SC3-1 0-3.5 0 .29 4.54 15.38 23.98 39.82 15.42 49 08
SC3-2 3.5-5.0 0 8.81 7.67 11.12 18.46 35.86 17.16 49 43
SC3-3 5.0-10.5 0 0 4.50 9.92 14.59 26.22 21.98 1.68 21.12
SC4-1 0-4.5 0 215 9.81 16.94 24.89 35.69 10.01 .36 5
SC4-2 4.5-5.5 3.01 16.41 9.82 9.37 13.34 32,10 15.20 .36 .39
SC4-3 5.5-10.3 0 0 3.62 7.40 6.41 6.09 7.89 3.95 64.64
SC5-1 0-1.3 0 5.90 20.80 29.92 27.21 14.36 1.52 .16 13
SCs-2 1.3-9.8 0 0 8.20 7.40 2.56 1.59 2.16 3.99 74.09
SCé6-1 (-3.9 0 6.67 26.89 24.60 18.81 19.36 2.58 22 .86
SC6-2 3.9-8.1 0 2.53 1.29 1.49 1.80 4.33 22.94 7.11 58.51
SC7-1 0-3.1 0 10.77 26.09 22.70 17.69 20.19 2.28 17 H
SC7-2 3.1-6.3 0 3.56 71 1.33 1.00 76 1.43 3.23 87.98
S$C8-1 0-1.0 0 7.06 10.07 9.36 17.02 45.89 8.08 38 1.23
SC8-2 1.0-5.5 0 0 .66 2.31 3.63 5.54 272 3.01 82.12
SC9-1 0-1.0 .26 6.53 2.58 5.47 16.92 46.03 19.05 2.65 Sl
SC9-2 1.0-3.0 0 6.02 2.51 1.51 1.78 3.01 32.80 20.48 31.89
SC9-3 3.0-7.3 0 1.23 54 31 34 1.40 44.42 32.37 19.38
SC10-1 0-2.3 0 0 .61 90 1.49 21.61 54.54 9.74 11.10
SC10-2 2.3-33 0 14.18 8.79 6.21 4.02 8.97 3841 14.00 543
SCl1i-1 0-2.0 0 1.78 4.77 311 9.62 33.93 13.47 4.16 29.15
SC11-2 2.0-4.0 0 0 3.27 2.95 2.63 7.15 23.42 19.63 40.95
SC11-3 4.0-4.6 0 0 2.04 1.75 1.92 9.95 30.38 17.90 26.06
5C12-1 0-3.8 0 8.53 33.93 25.11 14.59 9.23 7.40 96 .25
SC12-2 3.8-4.8 0 15.72 .71 10.90 10.86 11.98 10.56 3.67 2461
SC12-3 parent! 22.23 47.28 6.36 KR 5.76 12.66 191 34 31

! -
Core taken from pre-dam alluvium.

Table C3. Particle size of selected sediment samples from cores collected in the Trowbridge impoundment
on the Kalamazoo River near Allegan, Michigan

[Particle sizes are tallied by using Wentworth size classes in which the size doubles with each class (0.063, 0.125. 0.25, 0.5, 1,

2, 4, 16 millimeters). No., number; >, actual value is greater than value shown.

<. value is less than or equal to value shown]

Percentage of sample within sieve size fraction, in millimeters

th of
core no. below
(Fie. 20) streambed (medium (fine (very (coarse (medium (fine (very .
(feet) (pebble)  to coarse gravel) coarse sand) sand) sand) fine (silt/clay)
gravel) sand) sand)
SCi1-1 0-1.0 0.00 42.76 11.38 10.04 373 4.07 1.67 0.58 20.76
SC2-1 0-2.0 0 40 03 22 4.54 7.94 56.80 18.86 11.22
SC2-2 2.0-15.1 0 18.03 10.94 3.79 2.36 2.26 7.95 2.33 52.34
SC3-1 0-1.7 0 15.58 1.71 6.03 16.13 23.77 14.52 3.00 19.26
SC3-2 1.7-4.4 0 48 32 2.99 4.13 10.86 .79 20.80 15.62
SC4-1 0-0.5 0 4.08 442 9.34 18.72 38.83 23.93 .56 12
SC4-2 0.5-5.5 0 0 572 5.58 2.95 2.63 16.98 11.66 54.48
SCs-1 0-0.5 1.17 315 6.45 12.41 26.06 44.28 6.07 21 21
SCs-2 0.5-3.0 0 0 1.36 4.57 258 1.85 240 2.98 84.27
SCé-1 0-1.0 0 09 36 |.44 12.13 56.89 27.85 104 20
SCeé-2 1.0-12.7 0 16.64 11.63 6.59 4.37 344 4.22 4.01 49.11
8C7-1 0-4.9 0 10.03 544 2.51 1.638 251 5.84 7.67 6:4.32
SC7-2 49-5.5 0 .76 1.29 2.51 8.89 14.74 27.50 15.80 28.50
SC8-1 0-1.5 2.82 4.76 4.64 6.73 18.27 4234 16.41 3.52 52
SC8-2 1.5-2.0 0 13.92 375 5.31 10.20 16.52 8.85 252 38.92
SC8-3 2.0-10.3 0 2.94 8.11 8.05 11.52 20.11 14.88 6.00 28.38
SC9-1 0-1.6 0 7.05 592 +4.87 4.66 10.90 3211 9.50 24.99
SC9-2 1.6-9.6 0 0 392 7.13 3.70 247 8.14 3.03 71.61
SC10-1 0-0.8 0 62 8.02 13.81 7.22 5.75 535 4.41 54.81
SC10-2 0.8-5.3 0 2.20 349 3.17 7.29 39.40 43.37 88 20
SC11-1 0-1.0 0 0 79 1.29 1.22 3.98 43.48 25.39 2385
SC11-2 1.0-6.0 0 1.23 5.6l 6.92 374 238 3.99 10.83 65.31
SC12-1 0-0.7 0 0 10.43 9.02 4.67 9.95 14.70 2.55 148.68
SC12-2 0.7-3.4 0 61 73 .80 1.74 13.86 71.59 9.44 1.23
SC13-1 0-1.5 0 0 Ot 08 2.71 24.50 59.21 11.80 1.69
SC13-2 15-38 0 .28 1.90 2.70 2.18 4.64 5323 16.10 18.96
SC14-1 0-7.5 1.17 1.92 1.28 1.95 412 10.02 68.55 9.50 1.49
SC14-2 parent’ 55.50 29.35 2.62 1.38 1.45 4.08 4.00 1.00 61
'Core taken from pre-dam alluvium.
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